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FOREWORD 


This  report  documents  the  results  of  scale  factor  and 
noise  performance  tests  of  three  Bendix  Corporation  Rate 
Integrating  Gyroscopes  which  were  part  of  a  Rate  Gyro 
Assembly  (RGA)  to  be  used  on  the  Space  Telescope  Pointing  and 
Control  System.  Two  gyros  were  standard  Bendix  models,  while 
the  third  used  a  low-viscosity  flotation  fluid.  The  tests 
were  performed  by  the  Central  Inertial  Guidance  Test  Facility 
(CIGTF) ,  Holloman  Air  Force  Base,  New  Mexico.  The 
responsible  development  agency  (RDA)  was  the  National 
Aeronautics  and  Space  Administration  (NASA) ,  Marshall  Space 
Flight  Center  (MSFC) ,  Huntsville,  Alabama,  which  provided 
reimbursable  funds  under  JON:  921END10.  The  tests  were 
conducted  during  June  1980,  and  the  results  are  presented  as 
Power  Spectral  Density  (PSD)  plots  across  the  frequency  band 
of  interest. 

This  report  was  prepared  by  Mr.  Robert  Kim,  Test 
Engineer,  and  lLt  John  Hoffman,  Test  Director. 


SUMMARY 


i  ( 

Three  Bendix  Corporation  gyroscopes  in  a  Rate  Gyro 
Assembly  (RGA)  were  tested  at  the  Central  Inertial  Guidance 
Test  Facility  (CIGTF) ,  6585th  Test  Group,  Holloman  Air  Force 
Base,  New  Mexico,  from  29  May  through  19  June  1980,  for  the 
National  Aeronautics  and  Space  Administration  (NASA) , 
Marshall  Space  Flight  Center  (MSFC) ,  Huntsville,  Alabama. 

The  purpose  of  the  tests  was  to  characterize  the  noise 
performance  of  each  gyro  in  the  RGA  in  the  frequency  range  of 
0.01  Hz  to  20  Hz.  Gyro  noise  performance  was  then  compared 
with  seismic  activity  and  previous  results  from  Bendix 
Corporation  testing. 

Eight-point  tests  were  performed  to  obtain  scale  factors 
which  were  used  to  scale  the  Power  Spectral  Density  (PSD) 
data.  The  PSD  test  series  consisted  of  1,  2.5,  5,  40,  and 
180  minute  tests  under  various  operating  conditions  (wheels 
on  and  off,  low  and  high  rate  modes,  and  horizontal  and 
vertical  output  axis  orientations). 

The  data  are  presented  as  PSD  plots  in  the  frequency 
domain.  These  results  show  a  negligible  seismic  contribution 
and  are  comparable  with  data  obtained  at  the  Bendix  test 
facil ity. 
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INTRODUCTION 


1  . 

1 . 1  Autho  r i ty 

Laboratory  tests  of  the  Bendix  Corporation  Rate  Gyro 
Assembly  (RGA)  were  requested  by  the  National  Aeronautics  and 
Space  Administration  (NASA),  Marshall  Space  Plight  Center 
(MSFC) ,  Huntsville,  Alabama,  on  19  June  1979.  The  RGA  is  part 
of  the  Pointing  and  Control  System  for  the  Space  Telescope 
(ST)  project  developed  by  NASA  and  Lockheed  Missile  and  Space 
Company  (LMSC) . 

In  accordance  with  APSC  Supplement  1  to  AFR  80-14, 
the  Central  Inertial  Guidance  Test  Facility  (CIGTF) ,  6585th 
Test  Group,  Holloman  AFB,  New  Mexico,  documented  this  test 
program  in  a  Test  Directive  dated  13  Feb  80,  and  in  a 
Statement  of  Capability  dated  5  Mar  80.  The  project  was 
assigned  JON:  921END10,  and  testing  began  in  May  80. 

This  report  documents  the  results  of  testing  three 
Bendix  gyros  in  the  RGA. 

The  gyro  and  its  support  equipment  are  UNCLASSIFIED 
to  both  physical  and  visual  access.  All  test  procedures, 
schedules  and  data  are  UNCLASSIFIED. 

1.2  Test  Objectives 

The  test  objectives  were  as  follows: 

a.  To  characterize  the  noise  performance  of  the  RGA 
in  the  frequency  range  of  0.01  Hz  to  20  Hz. 

b.  To  compare  the  results  with  those  from  previous 
testing  performed  at  the  Bendix  test  facility. 

c.  To  compare  the  performance  of  the  standard 

11 
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Bendix  gyroscopes  with  that  of  the  low-viscosity  gyroscope. 
1.3  Test  Hi  story 

27  May  80  -  Test  Support  Equipment  arrived. 

28  May  80  -  Test  Support  Equipment  set  up  and  checked 

out.  Rate  Gyro  Assembly  arrived. 

29  May  80  -  Manufacturer's  checkout  tests  began. 

2  Jun  80  -  Eight-position  tests  and  scale  factor  tests 

began . 

4  Jun  80  -  Rate  Gyro  Assembly  and  Test  Support  Equipment 

moved  to  the  Advanced  Inertial  Test  Labora¬ 
tory. 

5  Jun  80  -  Drift  tests  began. 

19  Jun  80  -  Test  Support  Equipment  packed  and  shipped. 

Rate  Gyro  Assembly  packed  and  hand  carried 
to  Bendix  plant. 

2.  TEST  ITEM  DESCRIPTION 

This  section  briefly  provides  an  operational  and 
functional  description  of  the  Rate  Gyro  Assembly.  This 
information  was  obtained  primarily  from  the  Bendix  ST/RGA 
System  Description;  MT-41,  023;  26  March  1979. 

2.1  General  Description 

The  RGA  is  a  strapdown  reference  gyro  package 
designed  to  meet  the  requirements  of  the  pointing  and  control 
system  which  is  part  of  the  NASA/LMSC  Space  Telescope.  It  is 
composed  of  two  separately  packaged  subassemblies  designated 
as  the  Rate  Sensor  Unit  (RSU)  and  the  Electronics  Control 
Unit  (ECU).  The  RGA  senses  vehicle  motion  utilizing  two  size 
64  Permanent  Magnet  Rate  Integrating  Gyros  (64  PM  RIG)  to 
provide  two  channels  of  digital  attitude  and  analog  rate 
information.  Each  channel  operates  in  a  Pulse  Rebalance  Loop 


(PRL)  that  uses  digital  electronics  in  a 
binary-forced-limit-cycle  design  approach.  This  technique 
provides  digitizing  of  sensor  output  for  computer  interface. 

In  addition  to  the  two  gyros  normally  contained  in 
an  RGA,  a  third  gyro  with  a  lower  viscosity  fluid  was  also 
tested.  This  Low  Viscosity  Gyro  (LVG)  was  mounted  on  the 
fixture  in  the  same  orientation  as  the  Channel  2  gyro  and  was 
connected  in  place  of  the  Channel  1  gyro  at  the  rate  sensor 
(R/S)  connector.  The  lower  viscosity  fluid  allowed  the  gyro 
to  be  servoed  by  a  PRL  with  less  gain.  Lower  electronic  gain 
in  the  loop  should  cause  less  noise  e<  -e  output,  since  any 
noise  produced  by  the  gyro  would  not  be  amplified  as  much  as 
it  would  by  a  higher  gain  loop. 

2.2  Operational  Description 

The  Pointing  and  Control  System  accomplishes  the 
stabilization  and  control  of  the  ST  spacecraft.  The  RGA 
forms  an  integral  part  of  this  system's  sensor  complement  and 
will  provide  for  short  term  attitude  reference.  Three  RGA 
assemblies  are  present  onboard  the  ST  spacecraft;  each 
containing  two  reference  channels.  Each  channel  is  separate, 
except  for  the  interface  between  reference  clocks,  of  which 
either  or  both  can  operate  at  one  time.  Since  the  channels 
are  separate,  a  failure  in  one  will  not  result  in  a  failure 
of  the  other. 

2.3  Functional  Description 

The  RSU  consists  of  two  64  PM  RIG  Gyro  Rate  Sensors, 
each  having  pulse  rebalance  loop  electronics  integral  within 
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tin  ovor.il  1  ralo  sensor  dimensions.  These  electronics  me 
Iia  .iU-.I  on  i  lie  siyndi  ytneiciLot  end  ot  the  yyio  dild  take 
advantage  of  its  controlled  temperature  to  provide  a  stable 
environment.  Each  of  the  rate  sensors  is  functionally 
interchangeable.  A  gyro  electronics  card  is  provided  for 
each  channel  and  serves  as  an  interface  driver  and  receiver 
between  the  ECU  and  the  rate  sensors. 

The  system  operates  in  the  following  manner: 
precessional  torques  due  to  sensed  rates  generate  an  error 
signal  at  the  output  of  the  signal  generator  in  the  form  of 
an  amplitude  modulated  signal.  This  signal  is  then 
demodulated  to  a  magnitude  which  is  proportional  to  the  gyro 
float  displacement  in  the  analog  portion  of  the  servo 
amplifier.  In  the  digital  section,  the  signal  is  added  to  a 
sawtooth  waveform  which  is  then  used  to  generate  a  pulse 
width  modulated  signal.  Based  on  this  digital  signal,  the 
rebalance  torque  is  generated,  as  well  as  the  output  rate 
s ig  na  1 . 

A  block  diagram  of  the  system  is  shown  in  Figure  1. 
The  Gyro  Electronics  Card  produces  the  signal  generator 
excitation  and  provides  power  regulation  for  the  RSU,  and 
contains  the  necessary  drivers  and  receivers  to  interface  the 
rate  sensor  to  the  ECU. 
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FIGURE  1.  ST/RGA  BLOCK  DIAGRAM  (ONE  CHANNEL) 


The  ECU  consists  of  two  independent  sets  of  control 
electronics  containing  the  following  cards  for  each  channel 
(eight  total):  Gyro  Support  Card,  Timing  Card,  Power  Supply 
Card  and  Temperature  Controller  Card. 

The  Gyro  Support  Card  drives  the  spin  motor  and 
suspension  system  and  provides  most  of  the  telemetry 
functions  and  output  signals.  All  timing  signals  are 
generated  on  the  timing  card  which  provides  for 
cross-strapping  (interface)  with  the  Channel  2  clock.  The 
Power  Supply  Card  provides  all  DC  power  to  the  ECU  and  RSU. 
The  Temperature  Controller  Card  provides  the  stable  operating 
temperature  to  the  gyro  and  selects  either  the  normal  or 
backup  temperature  control  sensor. 

3.  TEST  EQUIPMENT 

3.1  Testbeds  and  Fixtures 

Mounting  fixtures  were  supplied  by  Bendix  to 
interface  the  RGA  to  the  testbeds  and  provide  the  necessary 
orientations.  RGA  tests  were  performed  using  the  testbeds 
described  below. 

3.1.1  Precision  Position  Table 

A  Goerz  T-500  air  bearing  rate  and 
positioning  table  located  on  an  isolated  pad  in  the  CIGTF 
Gyroscope  Laboratory,  Bldg  1265,  was  used  to  conduct  the 
eight-position  and  scale  factor  tests. 

3.1.2  Isolated  Test  Pad 

The  drift  tests  were  conducted  on  a  mounting 
plate  attached  to  an  isolated  test  pad  in  Room  13  of  the 
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CIGTF  Advanced  Inertial  Test  Laboratory,  Bldg  1256.  This  pad 
was  instrumented  with  tiltmeters,  seismometers,  and  an 
ambient  temperature  monitor. 

3.2  Test  Support  Equipment 

Bendix  supplied  all  necessary  test  support  equipment 
and  personnel  to  operate  and  control  the  RGA. 

3.3  Data  Acquisition  Equipment 

A  block  diagram  of  the  data  acquisition  equipment 
for  RGA  testing  is  shown  in  Figure  2.  It  consisted  of  two 
parts,  one  supplied  by  Bendix,  the  other  supplied  by  CIGTF. 
Table  1  lists  the  CIGTF  equipment  which  was  used. 
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GURE  2.  DATA  ACQUISITION  SYSTEM  BLOCK  DIAGRAM 


TABLE  1.  CIGTF  EQUIPMENT 


Manufacturer 

Model 

Description 

Autonetics 

A1-0Q1A 

2-Axis  Tiltmeter 

Electrotechnical  Lab 

EV22C 

Portable  Seismic  Mon¬ 
itor  (PRM)  Sensors 

USAF  Sieler  Laboratory 

PSM  Electronics 

Rockland 

816 

Multichannel  Low  Pass 
i  Iter 

Analog ic 

AN5800 

Analog- to-Dig ital 

Converter 

Hewlett-Packard 

2100 

Minicomputer 

Hewlett-Packard 

7970E 

Digital  Tape  Unit 

Hewlett-Packard 

2600A 

Terminal 

Harrel 

Cl  207a 

Temperature  Indicator 

Hewlett-Packard 

CIGTF  Central  Minicomputer 
System 
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computer . 

The  CIGTF  data  acquisition  system  recorded  the 
tiltmeter,  seismometer,  and  temperature  data  on  magnetic 
tape.  The  seismic,  tilt,  and  temperature  information  was 
filtered  with  a  multichannel  programmable  low-pass  filter  and 
digitized  at  the  various  accumulation  frequencies,  using  a  15 
bit  analog-to-d ig ital  converter  (ADC).  The  data  were  then 
written  on  magnetic  tape  and  transferred  to  the  data 
reduction  computer. 

3.4  Data  Reduction  Equipment 

Data  reduction  was  accomplished  on  the  CIGTF  central 
m i n icomputer  system  which  uses  a  Hewlett-Packard  1000 
Floating  Point  Processor.  All  data  reduction  software  was 
developed  at  the  CIGTF.  These  programs  implement  a  Fast 
Fourier  Transform  and  all  computations  are  made  in  double 
precision  (four  16-bit  words  per  data  point). 

4.  TEST  AND  ANALYSIS  PROCEDURES 


4.1  Eight-Position  and  Scale  Factor  Tests 

An  eight-position  test  was  conducted  to  determine 
the  low  rate  scale  factor  and  g--sensitive  drift  coefficients 
for  the  RGA  Channel  1  and  Channel  2  gyros.  A  two-position 
test  was  used  to  obtain  high  rate  scale  factors  for  Channels 


1  and  2  and  also  high  and  low  rate  scale  factors  for  the  LVG. 


2  0 


4.1.1  Eight-Position  and  Scale  Factor  Test  Pro- 

cudui cs 

The  RGA  was  mounted  on  a  precision  angle 
fixture  which  was  adapted  to  the  Goerz  T-500  rate  and 
position  table.  It  was  turned  on  in  the  low  rate  mode  and 
allowed  to  stabilize  overnight.  With  the  table  spin  axis 
parallel  to  local  vertical,  the  angle  fixture  placed  the  spin 
axis  <SA)  of  Channel  1  down  and  the  SA  of  Channel  2  up,  so  it 
was  not  possible  to  obtain  the  same  orientations  for  both 
gyros. 

Each  axis  was  placed  in  the  orientations 
shown  in  Tables  2  and  3,  by  rotating  the  table  top  and 
tilting  about  the  horizontal  axis.  Data  were  acquired  from 
the  teletype  printout  of  a  15-minute  bias  test  after  allowing 
time  for  the  output  axis  (OA)  slew  transient  to  decay. 

After  the  above  tests  were  completed,  the 
angle  fixture  was  removed  and  the  RGA  and  LVG  were  mounted 
directly  on  a  flat  bolt  hole  adaptor  plate  on  the  T-500  table 
with  the  OA's  horizontal.  Input  Axis  (IA)  north  and  IA  south 
orientations  were  then  used  to  obtain  high  and  low  rate  scale 
factors  for  the  LVG.  Data  were  taken  at  each  position  for  15 
minutes,  using  the  bias  test  program. 
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TABLE  2.  CHANNEL  1  ORIENTATIONS 


Channel  1 

Low  Rate 

Mode 

Eight- 

Position  Test 

Posi tion 

Spin  Axis 

Input  Axis 

Output  Axis 

1 

Down 

North 

East 

2 

Down 

East 

South 

3 

Down 

South 

West 

4 

Down 

West 

North 

S 

North 

East 

Down 

6 

North 

Down 

West 

7 

North 

West 

Up 

8 

North 

Up 

East 

Channel  1 

High  Rate 

Mode 

Scale 

Factor  Test 

Position 

Input  Axis 

1 

North 

2 

South 
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TABLE  3.  CHANNEL  2  ORIENTATIONS 


Channel  2  -  Low  Rate  Mode  -  Eight-Position  Test 


Position 

Spin  Axis 

Input  Axis 

Output  Ax 

1 

Up 

South 

East 

2 

Up 

West 

South 

3 

Up 

North 

West 

4 

Up 

Ea  st 

North 

5 

North 

East 

Down 

6 

North 

Down 

West 

7 

No  r  th 

West 

Up 

8 

North 

Up 

East 

Channel  2 

High  Rate 

Mode  -  Scale 

Factor  Test 

Position 

Input  Axis 

1 

North 

2 

South 
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4.1.2  Kight-Position  and  Scale  Factor  Test  Analysis 
The  performance  equation  which  models  the 
gyro  is  as  follows: 

SN  -  Df  ♦  Dj.j  *  D0a0  ♦  D$as  ♦  D,^  *  Ds$af 
*  DI0aIa0  *  DIsalaS  *  D0iVs  *  “I 

where 

N  =  Gyro  torquer  output  (Pulses  Per  Second  (PPS)) 

S  =  Gyro  axis  torquer  scale  factor  (Deg/Hr/PPS) 

D  =  Gyro  drift  coefficient 

aj  =  Acceleration,  with  respect  to  inertial  space,  of  the 
gyro  case  along  the  input  axis  (g) 

a„  =  Acceleration,  with  respect  to  inertial  space,  of  the 
u  gyro  case  along  the  output  axis  (g) 

a<-  =  Acceleration,  with  respect  to  inertial  space,  of  the 
yro  case  along  the  spin  axis  (g) 

id.  =  Angular  velocity,  with  respect  to  inertial  space,  of 
the  gyro  case  about  the  input  axis  (Deg/Hr) 

5  =  IA  misalignment  about  a  vertical  axis 

3  =  IA  misalignment  about  a  horizontal  axis 

The  equations  for  the  gyro  output  at  each  of  the 

eight  orientations  for  Channel  1  follow: 


1. 

SN-j 

■  df-ds 

+  U)H 

cos<5 

2. 

SN2 

=  df-ds 

+  WH 

sins 

3. 

sn3 

-  DrDs 

-  WH 

cosS 

4. 

sn4 

=  Df-D$ 

-  wH 

sin6 

5. 

sn5 

=  Df-Dq 

-  <dy 

sina 

6. 

SH6 

•  Dr°i 

-  «v 

cosa 

7. 

sn? 

*  df+do 

+  Cdy 

sina 

8. 

SNg 

-  uf+Di 

t  (dy 

cosa 
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where 

ton  =  The  horizontal  component  of  earth  rate  at  the  test 
site  latitude  =  12.595672  Deg/Hr 


“V 


The  vertical  component  of  earth  rate  at  the  test  site 
latitude  =  8.14556175  Deg/Hr 


Equations  1-4  can  be  combined  to  give: 

2wl 
S 


5  =  sin 


-1 


s  (n2-n4) 


2(1)  l 


or  6  =  tan 


-1 


VN4 


Npr3 


Dp-Ds  (1-4)  =  S  (N1  +  N2  +  N3  +  N4)/4 


Equations  5-8  yield  the  following: 
Dp  -  h8)/4 

D,  =  s  (Kj  -  N6)/2  .  uv 


The  Channel  2  eight-position  test  data  were  analyzed 
in  a  similar  manner;  however,  the  equations  were  different 
since  the  orientations  were  not  the  same. 

The  high  rate  scale  factor  for  Channels  1  and  2,  and 
the  high  and  low  rate  scale  factors  for  the  low  viscosity 
gyro  were  determined  by  dividing  the  known  difference  in 
earth  rate  by  the  change  in  gyro  output  from  the  IA  north 
orientation  to  the  IA  south  orientation. 

4.2  Drift  Tests 

Drift  tests  were  performed  to  characterize  the  RGA 
output  noise  in  the  frequency  range  from  0.01  Hz  to  20  Hz  in 
a  quiescent  environment.  These  tests  were  the  primary 
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objective  of  the  test  program. 

4.2.1  Dritt  Test  Pi  oceilui  c 

The  drift  tests  were  conducted  on  an  isolated 
test  pad  in  Room  13  of  the  Advanced  Inertial  Test  Laboratory, 
Bldg  1256.  The  RGA  was  mounted,  turned  on,  and  allowed  to 
stabilize.  Gyro  data  were  taken  using  the  drift  test  program 
with  various  accumulation  times  and  numbers  of  points.  Table 
4  shows  the  specific  conditions  of  each  test. 

The  drift  tests  were  conducted  with  the 
wheels  either  enabled  or  off,  with  the  gyro  in  the  low  or 
high  rate  mode,  and  in  both  the  OA  horizontal  and  OA  vertical 
orientations.  They  were  also  run  with  the  Channel  1  gyro  off 
and  with  the  LVG  substituted  in  place  of  the  Channel  1  gyro. 

On  the  ninth  day  of  testing  (17  Jun),  the  two 
cables  were  swapped  between  the  RSU  and  the  ECU  channels  at 
the  RSU/ECU  connectors  (shown  in  Figure  1).  On  the  tenth 
day,  the  cables  were  swapped  back  and  the  rate  sensors  (R/S) 
were  swapped  by  exchanging  R/S  connectors  inside  the  RSU  (as 
shown  in  Figure  1)  between  Channel  1  and  Channel  2. 

Run  9-9X  on  17  June  was  conducted  immediately 
after  the  Channel  2  heater  was  turned  off  to  determine  the 
effect  of  temperature  instability  on  the  noise  level. 

On  19  June,  the  OA  vertical  orientation  was 
repeated  for  two  tests  to  confirm  a  bandwidth  problem 
discovered  on  11  June. 


TABLE  4. 

DRIFT  TEST 

CONDITIONS 

Da  te 
(1980) 

Run  # 

Or  ientation 

Chan¬ 

nel 

Recor¬ 

ded 

Status 

5  Jun 

1-1 

OA-H 

IA-E/W 

1 

C  H 1  =C  H  2  = 
ON/LO/EN 

5  Jun 

1-2 

OA-H 

IA-E/W 

2 

CH1=CH2= 

ON/LO/EN 

5  Jun 

1-3A 

OA-H 

IA-E/W 

1 

CHl=CH2  = 
ON/LO/EN 

5  Jun 

1-3B 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/LO/EN 

5  Jun 

1-4 

OA-H 

IA-E/W 

1 

CHl  =CH2  = 
ON/LO/EN 

5  Jun 

1-5 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/LO/EN 

5  Jun 

1-6 

OA-H 

IA-E/W 

1 

CHl=CH2= 

ON/LO/EN 

5  Jun 

1-7 

OA-H 

IA-E/W 

2 

C  H 1  =C  H  2  = 
ON/LO/EN 

5  Jun 

1-8 

OA-H 

IA-E/W 

1 

CHl=CH2= 

ON/LO/EN 

5  Jun 

1-9 

OA-H 

IA-E/W 

2 

CH1=CH2= 

ON/LO/EN 

6  Jun 

2-1 

OA-H 

IA-E/W 

1 

C  H 1  =C  H  2  = 
ON/HI/EN 

6  Jun 

2-2 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/HI/EN 

6  Jun 

2  -3A 

OA-H 

IA-E/W 

1 

CH1=CH2  = 
ON/HI/EN 

6  Jun 

2-3B 

OA-H 

IA-E/W 

2 

CH1=CH2= 

ON/HI/EN 

Time  (Min)/ 
Accumula¬ 
tion  (Sec) / 
#  of  Points 

5/. 025/12000 

5/. 025/12000 

2. 5/. 025/6000 

2. 5/. 025/6000 

1/. 005/12000 

1/. 005/12000 

40/. 2/12000 

40/. 2/12000 

180/1/10800 

180/1/10800 

5/. 025/12000 

5/. 025/12000 
2. 5/. 025/6000 

2. 5/. 025/6000 
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TABLE  4  (CONTINUED) 


Date 

(1980) 

6  J un 

6  Jun 

6  Jun 

6  Jun 

6  Jun 

6  J  un 

9  Jun 

9  Jun 

9  Jun 

9  Jun 

9  Jun 

9  Jun 

9  Jun 

9  Jun 


Run  # 

Or  ientation 

Chan¬ 

nel 

Recor¬ 

ded 

Status 

Time  (Min)/ 
Accumula¬ 
tion  (Sec)/ 
#  of  Points 

2-4 

OA-H 

IA-E/W 

1 

CHl=CH2  = 
ON/HI/EN 

1/. 005/12000 

2-5 

OA-H 

IA-E/W 

2 

CHl=CH2  = 
ON/HI/EN 

1/. 005/12000 

2-6 

OA-H 

IA-E/W 

1 

CH1=CH2= 

ON/HI/EN 

40/. 2/12000 

2-7 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/HI/EN 

40/. 2/12000 

2-8A 

OA-H 

IA-E/W 

1 

CHl=CH2= 

ON/HI/EN 

180/2/5400 

2  -8B 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/HI/EN 

180/2/5400 

3-1 

OA-H 

IA-E/W 

1 

CHl=CH2= 

ON/LO/OFF 

5/. 025/12000 

3-2 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/LO/OFF 

5/. 025/12090 

3  -3A 

0,  -H 

IA-E/W 

1 

CH1=CH2= 

ON/LO/OFF 

2. 5/. 025/6000 

3  -3B 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/LO/OFF 

2. 5/. 025/6000 

3-4 

OA-H 

IA-E/W 

1 

CHl=CH2  = 
ON/LO/OFF 

1/. 005/12000 

3-5 

OA-H 

IA-E/W 

2 

CH1=CH2= 

ON/LO/OFF 

1/. 005/12000 

3-6 

OA-H 

IA-E/W 

1 

CH1=CH2  = 
ON/LO/OFF 

40/. 2/12000 

3-7 

OA-H 

IA-E/W 

2 

C  H 1  =C  H  2  = 
ON/LO/OFF 

40/. 2/12000 
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TABLE  4  (CONTINUED) 


Date 

(1980) 

Run  # 

Or  ientation 

Chan¬ 

nel 

Recor¬ 

ded 

Status 

9  Jun 

3  -8A 

OA-H 

IA-E/W 

1 

C  H 1  =C  H  2  = 
ON/LO/OFF 

9  Jun 

3  -8B 

OA-H 

IA-E/W 

2 

CH1=CH2= 

ON/LO/OFF 

10  Jun 

4-1 

OA-H 

IA-E/W 

1 

CH1=CH2  = 
ON/HI./OFF 

10  Jun 

4-2 

OA-H 

IA-E/W 

2 

C  H 1  =C  H  2  = 
ON/HI/OFF 

10  Jun 

4  -3A 

OA-H 

IA-E/W 

1 

C  H 1  =C  H  2  = 
ON/HI/OFF 

10  Jun 

4  -3B 

OA-H 

IA-E/W 

2 

CHl=CH2= 

ON/HI/OFF 

10  Jun 

4-4 

OA-H 

IA-E/W 

1 

C  H 1  =C  H  2  = 
ON/HI/OFF 

10  Jun 

4-5 

OA-H 

IA-E/W 

2 

C  H 1  =C  H  2  = 
ON/HI/OFF 

10  Jun 

4-6 

OA-H 

IA-E/W 

1 

CH1=CH2= 

ON/HI/OFF 

10  Jun 

4-7 

OA-H 

IA-E/W 

2 

CH1=CH2= 

ON/HI/OFF 

10  Jun 

4  3A 

OA-H 

IA-E/W 

1 

C  H 1  =C  H  2  = 
ON/HI/OFF 

10  Jun 

4  -8B 

OA-H 

IA-E/W 

2 

C  H 1  =C  H  2  = 
ON/HI/OFF 

11  Jun 

5-1 

OA-V 

CHI  IA  N 

1 

CH1=CH2= 

ON/LO/EN 

11  Jun 

5-2 

OA-V 

CHI  IA  N 

2 

CH1=CH2= 

ON/LO/EN 

Time  (Min)/ 
Accumula¬ 
tion  (Sec) / 
#  of  Points 

180/2/5400 

180/2/5400 

5/. 25/12000 

5/. 25/12000 

2. 5/. 025/6000 

2. 5/. 025/6000 

1/. 005/12000 

1/. 005/12000 

40/. 2/12000 

40/. 2/12000 

180/2/5400 

180/2/5400 

5/. 025/12000 

5/. 025/12000 


TABLE  4  (CONTINUED) 


Chan 


nel 

Date  Reco 

(1980)  Run  #  Orientation  ded 

II  Jun  5-3A  OA-V  CHI  IA  N  1 

11  Jun  5-3B  OA-V  CHI  IA  N  2 

11  Jun  5-4  OA-V  CHI  IA  N  1 

11  Jun  5-5  OA-V  CHI  IA  N  2 

12  Jun  6-1  OA-V  CHI  IA  N  2 

12  Jun  6-2  OA-V  CHl  IA  N  2 

12  Jun  6-3  OA-V  CHl  IA  N  2 

12  Jun  6-4  OA-V  CHl  IA  N  2 

13  Jun  7-1  OA-H  IA-W  LVG 

13  Jun  7-2  OA-H  IA-W  2 

13  Jun  7-3  OA-H  IA-W  LVG 

13  Jun  7-4  OA-H  IA-W  LVG 

13  Jun  7-5  OA-H  IA-W  LVG 

16  Jun  8-1  OA-H  IA-W  LVG 


Status 

Time  (Min)/ 
Accumul a- 
tion  (Sec)/ 
#  of  Points 

C  H 1  =C  H  2  = 
ON/LO/EN 

2. 5/. 025/6000 

CH1=CH2= 

ON/LO/EN 

2. 5/. 025/6000 

C  H 1  =C  H  2  = 
ON/LO/EN 

1/. 005/12000 

CH1=CH2= 

ON/LO/EN 

1/. 005/12000 

CHl  OFF/ 
CH2/ON/LO/EN 

5/. 025/12000 

CHl  OFF/ 
CH2/ON/LO/EN 

1/. 005/12000 

CHl  OFF/ 
CH2/ON/LO/EN 

40/. 2/12000 

CHl  OFF/ 
CH2/ON/LO/EN 

180/. 2/5400 

LVG=CH2  = 
ON/LO/EN 

5/. 025/12000 

LVG=CH2  = 
ON/LO/EN 

5/. 025/12000 

LVG=CH2  = 
ON/LO/EN 

1/. 005/12000 

LVG=CH2  = 
ON/LO/EN 

40/. 2/12000 

LVG =C  H2  = 
ON/LO/EN 

180/2/5400 

LVG=CH2= 

ON/LO/OFF 

5/. 025/12000 
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TABLE  4  (CONTINUED) 


Date 

(1980) 

Run  # 

Or  ientation 

Chan¬ 

nel 

Recor¬ 

ded 

Status 

Time  (Min)/ 
Accumul a- 
tion  (Sec)/ 
#  of  Points 

16 

Jun 

8-2 

OA-H 

IA-W 

2 

LVG=C  H2= 
ON/LO/OFF 

5/. 025/12000 

16 

Jun 

8-3 

OA-H 

I A-W 

LVG 

LVG  =C  H2  = 
ON/LO/OFF 

1/. 005/12000 

16 

Jun 

8-4 

OA-H 

IA-W 

LVG 

LVG=CH2= 

ON/LO/OFF 

40/. 2/12000 

16 

Jun 

8-5 

OA-H 

IA-W 

LVG 

LVG  =C  H2  = 
ON/LO/OFF 

180/2/5400 

17 

Jun 

9-1 

OA-H 

IA-E/W 

CHl  RSU 

CH1=€H2= 

ON/LO/EN 

5/. 025/12000 

17 

Jun 

9-2 

OA-H 

IA-E/W 

CH2  RSU 

C  H 1  =C  H  2  = 
ON/LO/EN 

5/. 025/12000 

17 

Jun 

9-3A 

OA-H 

IA-E/W 

CHl  RSU 

CHl=CH2= 

ON/LO/EN 

2. 5/. 025/6000 

17 

Jun 

9-3B 

OA-H 

IA-E/W 

CH2  RSU 

C  H 1  =C  H  2  = 
ON/LO/EN 

2. 5/. 025/6000 

17 

Jun 

9-4 

OA-H 

IA-E/W 

CHl  RSU 

CH1=CH2= 

ON/LO/EN 

1/. 005/12000 

17 

Jun 

9-5 

OA-H 

IA-E/W 

CH2  RSU 

C  H 1  =C  H  2  = 
ON/LO/EN 

1/. 005/12000 

17 

Jun 

9-6 

OA-H 

IA-E/W 

CHl  RSU 

CH1=CH2= 

ON/LO/EN 

40/. 2/12000 

17 

Jun 

9-7 

OA-H 

IA-E/W 

CH2  RSU 

CH1=CH2  = 
ON/LO/EN 

40/. 2/12000 

17 

Jun 

9-8 

OA-H 

IA-E/W 

CH2  RSU 

C  H 1  =C  H  2  = 
ON/LO/EN 

180/2/5400 

17 

Jun 

9-9X 

OA-H 

IA-E/W 

CH2  RSU 

CHl=CH2= 

ON/LO/EN 

5/. 025/12000 
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TABLE  4  (CONTINUED) 


Date 
( i 980 ) 

Run  # 

Or  ienta t ion 

Chan¬ 

nel 

Recor¬ 

ded 

Status 

18  Jun 

10-1 

OA-H 

IA-E/W 

CHl  R/S 

CHl  =C  H2  = 
ON/LO/EN 

18  Jun 

10-2 

OA-H 

IA-E/W 

CH2  R/S 

CHl  =CH2  = 
ON/LO/EN 

18  Jun 

10-3A 

OA-H 

IA-E/W 

CHl  R/S 

CHl  =C  H2  = 
ON/LO/EN 

18  Jun 

10-3B 

OA-H 

IA-E/W 

CH2  R/S 

C  H 1  =C  H  2  = 
ON/LO/EN 

18  Jun 

1  0-4 

OA-H 

IA-E/W 

CHl  R/S 

C  H 1  =C  H  2  = 
ON/LO/EN 

18  Jun 

10-5 

OA-H 

IA-E/W 

CH2  R/S 

C  H 1  =C  H  2  = 
ON/LO/EN 

18  Jun 

10-6 

OA-H 

IA-E/W 

CHl  R/S 

C  H 1  =C  H  2  = 
ON/LO/EN 

18  Ju  n 

10-7 

OA-H 

IA-E/W 

CH2  R/S 

C  H 1  =C  H  2  = 
ON/LO/EN 

19  Jun 

11-1 

OA-V 

CHI  IA 

N  1 

C  H 1  =C  H  2  = 
ON/LO/EN 

19  Jun 

11-2 

OA-V 

CHI  IA 

N  2 

C  H 1  =C  H  2  = 
ON/LO/EN 

Time  (Min)/ 
Accumula¬ 
tion  (Sec)/ 
#  of  Points 

5/. 025/12000 

5/. 025/12000 

2. 5/. 025/6000 

2. 5/. 025/6000 
1/. 005/12000 
1/. 005/12000 
40/. 2/12000 
40/. 2/12000 
5/. 025/12000 
5/. 025/12000 
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The  gyro  output  was  recorded  by  the  Bendix 
9000  test  computer  and  punched  out  on  paper  tape.  The  data 
were  read  from  the  paper  tape  and  stored  in  the  CIGTP  central 
minicomputer  system,  where  it  was  reformatted  and  reduced. 

During  each  test,  tiltmeter  and  seismometer 
data  were  recorded  under  the  same  conditions,  and  during  the 
same  time  period  as  the  gyro  data.  These  data  were  low  pass 
filtered  (to  prevent  aliasing)  and  recorded  on  magnetic  tape 
to  be  processed  on  the  CIGTF  central  minicomputer  in  the  same 
manner  as  the  gyro  data. 

4.2.2  Drift  Test  Analysis 

Each  channel  of  data  was  scaled  into 
appropriate  units,  and  least  squares  fitted  to  a  straight 
line.  The  bias  and  slope  were  removed  from  the  data  and  the 
results  were  Fast  Fourier  Tr ansf orpned  and  self-conjugate 
multiplied.  These  power  spectrums  were  averaged  as  described 
below,  and  normalized  to  produce  Power  Spectral  Density  (PSD) 
plots  or  integrated  and  the  square  root  was  taken  to  produce 
root  mean  square  (RMS)  noise  calculations. 

Several  blocks,  each  of  2048  points,  were 
averaged  (using  a  "sliding  average"  technique)  to  obtain 
power  spectrums.  Each  block  was  delayed  in  the  time  domain 
by  an  offset  of  128  points.  Table  5  shows  the  various 
numbers  of  data  points  in  a  test,  the  associated  number  of 
averages  that  were  used,  and  the  amount  of  offset  between 
averages. 
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After  normalizing  the  averaged  power 
spectrums,  the  PSD  data  were  averaged  1 og r i thm ical ly  to 
prevent  the  " bunchi ng-up"  effect  on  the  plot.  As  shown  in 
Table  6  (from  Koenigsberg,  W.E.,  “Spectral  Analysis  of  Random 
Signals  -  Techniques  and  Interpretation",  Charles  Stark 
Draper  Laboratory  Report  E-2771,  June  1973),  the  first  32 
points  were  plotted  directly;  the  next  32  points  were 
averaged  2  at  a  time,  the  next  64  points  were  averaged  4  at  a 
time,  and  so  on. 

For  the  RMS  noise  calculations,  power 
spectrum  points  were  grouped  to  yield  convenient  frequency 
increments,  integrated,  and  the  square  root  taken.  The  RMS 
noise  was  also  calculated  and  printed  for  the  entire  data 
block  (2048  points). 
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5.  TEST  RESULTS 


5.1  Eight-Position  and  Scale  Factor  Test  Results 


The  results  of  the  eight-position  and  scale  factor 
tests  are  presented  in  Table  7. 


TABLE  7.  EIGHT-POSITION  AND  SCALE  FACTOR  TEST  RESULTS 


Parameter 

(Units) 

Channel  1 
Resul ts 

Channel  2 
Resul ts 

LVG 

Resul ts 

DF  (Deg/Hr) 

-0.6053 

1.2592 

DS  (Deg/Hr/g) 

-0.7274 

1.1704 

DI  (Deg/Hr/g) 

0.2642 

0.9788 

Low  Rate  Scale  Factor 
(Arc  Sec/Pulse) 

0.0002485 

0.0002494 

0.0002354 

High  Rate  Scale  Factor 
(Arc  Sec/Pulse) 

0.01481 

0.01525 

0.01410 
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5.2  Drift  Test  Results 

Appendix  A  contains  the  PSD  plots  and  RMS  noise 
calculations  of  the  gyro  data  for  each  drift  test.  Table  8 
contains  the  RMS  noise  specifications  for  the  RGA. 

Since  the  Pointing  and  Control  system  uses  a  sample 
time  of  0.025  sec,  the  0.025  sec  accumulation  tests  were 
considered  the  most  critical.  The  PSD's  of  the  0.025  sec 
accumulation  time  tests  conducted  at  the  CIGTF  were  very 
comparable  to  similar  tests  conducted  previously  at  Bendix  in 
Teterboro,  N J ,  indicating  that  there  was  little  seismic 
contribution  to  the  PSD  level  or  RMS  rate  noise.  Tests  of 
other  accumulation  times  had  not  been  previously  conducted 
and  analyzed,  so  comparison  was  not  possible. 

The  gyro  output  was  not  low-pass  filtered  since  it 
would  not  be  filtered  during  the  mission;  therefore,  noise 
above  the  frequency  range  of  interest  was  allowed  to  fold 
back  due  to  aliasing,  in  some  cases.  Aliasing  did  not  appear 
to  be  significant  in  the  20  Hz  and  100  Hz  maximum  frequency 
tests  (0.025  sec  and  0.005  sec  accumulation  time  tests),  due 
to  the  inherent  low-pass  filtering  of  the  RGA  system 
frequency  response.  However,  in  the  lower  frequency  (longer 
accumulation  time)  tests,  this  caused  the  PSD  noise  levels  to 
appear  higher  than  they  actually  were  and  to  change  with 
frequency  range. 
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TABLE  8 


SPACE  TELESCOPE  HATE  GYRO  ASSEMBLE  SPECIFICATION 


LMSC 

FREQ 

(HZ) 

0.01-1.0 
1.0  -2.0 
2.0  -3.0 
3.0  -4.0 
4.0  -0.0 
5.0-10.0 
10.0-20.0 
0.01  -5.0 


4171761A 

MAX  RMS  RATE  NOISE 
(ARC  SEC/SEC) 

0.019 
0.047 
0.074 
0.  101 
0.127 
0.463 
1 . 242 
0.185 


An  example  of  this  is  the  Channel  2  data  on  6  Jun, 
over  various  frequency  ranges.  In  Run  2-2  (Page  A-28,  20  Hz 
range) ,  the  PSD  level  at  1  Hz  was  about  0.001  (arc 

2 

sec/sec)  /hz  and  the  RMS  noise  from  0  to  1  Hz  was  0.0167  arc 
sec/sec.  In  Run  2-5  (Page  A-36,  100  Hz  range),  the  PSD  level 
was  the  same.  This  indicates  that  the  aliasing  of  noise 
above  20  Hz  was  not  significant  at  1  Hz  in  Run  2-2.  However, 
in  Run  2-7  (Page  A-40,  2.5  Hz  range),  the  PSD  level  was  0.01 
(arc  sec/sec) ^/Hz  at  1  Hz  and  the  RMS  noise  from  0  to  1  Hz 
was  0.1394  arc  sec/sec.  This  large  increase  in  measured  noise 
over  the  0  to  1  Hz  range  from  Run  2-2  to  Run  2-7  was  not  due 
to  an  actual  increase  in  the  noise  level;  but  instead,  it  was 
due  to  noise  above  the  frequency  range  of  Run  2-7  (2.5  Hz) 
folding  back  or  aliasing.  Therefore,  it  is  cautioned  that 
the  noise  levels  of  the  40-minute  and  3-hour  tests  contain 
noise  that  has  been  aliased. 

Run  5-1  (Page  A-86)  and  Run  11-1  (Page  A-162) , 
conducted  on  11  and  19  Jun,  respectively,  had  a  lower  PSD 
level  and  a  reduced  total  RMS  noise  compared  with  other 
Channel  1  tests.  Bendix  representatives  preliminarily 
attributed  this  to  an  intermittent  gyro  failure  that  caused  a 
reduced  bandwidth  when  the  OA ' s  were  oriented  vertical. 

The  Channel  2  1-minute  tests  with  wheels  enabled 
(Run  1-5  (Page  A-16) ,  Run  2-5  (Page  A-36),  Run  5-5  (Page 
A-96)  and  Run  6-2  (Page  A-100)  )  ,  show  a  spike  at  80  Hz,  which 
Bendix  attributed  to  a  320  Hz  spike  that  aliased.  The  spike 
followed  the  rate  sensor  when  the  electronics  were  swapped  in 
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Run  9-5  (Page  A-136)  and  Run  10-5  (Page  A-156). 


Since  there  was  no  apparent  seismic  contribution  to 
the  data,  oily  two  seismometer  plots  are  presented.  Figure  3 
shows  the  seismic  PSD  level  on  a  typical  test  day.  This 
level  was  about  the  same  for  all  seismometer  orientations; 
horizontal  (with  axis  east-west),  horizontal  (with  axis 
north/south),  and  vertical.  The  tiltmeters  showed  very  little 
activity  during  any  test. 

Figure  4  shows  the  seismic  PSD  level  on  12  Jun  80, 
the  only  day  that  differed  significantly  from  a  typical  day. 
Run  6-4  (Page  A-104)  appears  to  be  the  only  test  that  shows 
significant  seismically  induced  noise.  The  rise  in  low 
frequency  noise  may  have  been  due  to  the  higher  seismic  level 
on  that  day  (12  Jun) . 


4.: 


FIGURE  3.  PSD  OF  A  VERTICAL  S I ESMOMETER  ON  A  TYPICAL  DAY 


FIGURE  4.  PSD  OF  A  VERTICAL  S I E SMOMETER  ON  12  JUN  80. 


Two  LVG  tests.  Run  8-4  (Page  A-121)  and  Run  8-5 
(Page  A-123),  displayed  peculiarities  in  the  time  domain  that 
affected  the  PSD’s.  These  are  shown  in  Figures  5  and  6. 
Figure  5  shows  2048  points  of  Run  8-4,  starting  with  point 
3073;  Figure  6  shows  the  first  4096  points  of  Run  8-5.  In 
both  tests  there  were  periods  of  approximately  200  seconds 
when  the  gyro  output  dropped,  causing  a  large  increase  in  the 
low  frequency  PSD  level.  These  fluctuations  did  not 
correlate  with  any  seismic  or  tilt  fluctuations. 
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FIGURE  6.  LVG-TIME  DOMAIN  DATA  OF  RUN  #8 


6.  CONCLUSIONS 


Three  Bendix  PM  64  RIG  gyros  were  tested  from  2-19  Jun 
80.  Multi-position  tests  were  used  to  determine  g-sensitive 
drift  coefficients  for  each  gyro  and  scale  factors  for  each 
gyro  rate  mode.  Drift  test  data  were  used  to  calculate  RMS 
rate  noise  and  to  compute  PSD's  over  various  operating 
conditions  and  frequency  ranges  of  100  Hz,  20  Hz,  2.5  Hz,  and 
0.25  Hz.  The  multi-position  and  drift  tests  yielded  results 
that  were  similar  to  previous  tests  conducted  at  Bendix.  The 
2.5  Hz  and  0.25  Hz  data  contain  noise  that  was  aliased, 
therefore  the  PSD  level  and  RMS  rate  noise  are  higher  than 
the  actual  noise  levels  of  the  system.  There  was  no  apparent 
seismic  contribution  to  the  drift  data,  except  possibly  to 
Run  6-4,  which  was  conducted  on  a  relatively  seismically 
noisy  day  and  had  a  rise  in  the  low  frequency  noise. 
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APPENDIX  A 


This  appendix  contains  the  PSD  plots  and  RMS  noise 
calculations  of  the  gyro  data  for  each  drift  test. 

Figure  A-l  is  an  example  of  a  typical  PSD  plot.  The 
sections  noted  in  Figure  A-l  are  described  below. 

1.  Title:  Date,  Run  No.,  Channel  Recorded, 

Orientation,  Status,  Length  of  Test. 

2.  Ordinate  scale  (common  logarithm  of  the  PSD 

magnitude).  The  units  for  the  ordinate  are  (arc 

2 

sec/sec)  /Hz  . 

3.  Abscissa  scale  (logarithm  of  the  frequency) .  The 
units  of  the  abscissa  are  Hz. 

4.  Plot  parameters: 

N  -  No.  of  points  in  the  PSD  data  block 
DT  =  Accumulation  time 
T  =  Total  time  of  the  PSD  data  block 
DF  =  Frequency  resolution 
F  =  Maximum  frequency  of  the  PSD  data  block 

5.  The  data  have  been  averaged  1 og a r i thm ical ly  as 
described  in  Section  4.2.2  of  the  main  body  of  this  report. 

Figure  A- 2  is  an  example  of  a  typical  table  of  RMS  noise 
calculation  values.  The  sections  noted  in  Figure  A-2  are 
described  below. 

1.  Title:  Date,  Run  No.,  Channel  Recorded, 

Orientation,  Status,  Length  of  Test,  No.  of  complex  points  in 
the  Power  Spectrum  Block,  Frequency  Resolution  of  the  Block 
(DF) ,  Maximum  Frequency  of  the  Block  (F) . 


2.  Column  headings  and  units. 

3.  RMS  rate  noise  values  calculated  over  various 
intervals. 

4.  Total  RMS  rate  noise  calculated  over  the  entire 
frequency  range. 
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FIGURE  A - 2 .  EXAMPLE  OF  A  TYPICAL  RMS  RATE  NOISE  TABLE 
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.  1  A 

.24 

,4047 

3 

.1-' 

.04 

.4079 

4 

.34 

.  44 

,4111 

5 

.  40 

,54 

,0155 

iS 

.50 

,  64 

,0164 

7 

.  nv 

.74 

,0245 

6 

.  7  1 

.64 

,0226 

9 

.  n  *1 

.94 

,1472 

1  -1 

.  SM 

1,44 

,0260 

1  1 

1,00 

1,14 

,0295 

12 

l.i.; 

1 .24 

.0322 

1  * 

1,2*' 

1.54 

,0327 

1  1 

1  .34 

1.44 

,4361 

1  i 

1,4'1 

1,54 

,0362 

1  6 

1.54 

1,64 

,0445 

1/ 

1.64 

1,74 

,0440 

IS 

1.74 

1 ,64 

,0421 

19 

1.44 

1 .94 

,0466 

2*1 

1  .90 

2,44 

,0447 

2  1 

2.00 

2.14 

,04/9 

22 

.  .  1 

2.24 

,4472 

2  J 

2,24 

2,44 

,  0  4a  i 

24 

2.5" 

2.44 

,0462 

1 

ii  .  /■  4 

1  ,vl4 

,1176 

2 

1  ,  v  4 

2.44 

,  1229 

1 

/•  .  •••  ,1 

2 . 54 

,2406 
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13  lu  4  1-8  L-I  1  !  ' l  A  O’1  t 

'I  CJ"  Hi,  i;X  ‘■’IS  1  'I  lil-OCiN  0* 


CHlsON/LU/kN  CH2»0N/L0/tN  3 

,h  AKf  .4d828ie-43  ,bSni«ii)nt*(i)e 


l^rf^vAu  4 


|1  I  N  (■ 
II  l 


rt  AX  ► 
m/ 


HMS  MAIL  NUlSE 
AHC  SfcC/StC 

,14**2 
,***4 
,0409 
,0007 
,***9 
.0013 
,4413 
,0015 
,1)1118 
,4019 
,0020 
,0021 
,0028 
,0031 
.0081 
.10228 
,10(084 
,10084 
,0040 
,0088 
,0042 
,4045 
,0045 
,0040 
,0089 
,0049 
,0003 
,  4053 
,4453 
,0048 
,0050 
,4058 
,0059 
,0062 
,0059 
,0000 
,0000 
,0059 
,  04o3 
,0458 
,  04b  1 
,  0404 
,  0006 
.0458 
,0064 
,  00b5 
,0007 
,0009 
.4072 
,007  1 
,  0807 
,0038 
,0247 
,0150 
,0186 
.0208 
,0410 


OJ  Jj.-i  1-w  r.i2  dK.,1  i  A  tilf  *  Cm  1  *  On / LU / En  CM2.UN/LU/tK  3  HR 

M  Cl'iHLtA  i'U  1."  ol.uL1'  3  =  14*4,  jF,b  *-<F  .4O828U-03  .508000fc+00 


1  ill.'V»Al  4 

1 

2 

3 

4 

:i 

) 

7 

< 

4 

1  • 
l  1 
1  2 
1  3 
U 
l  :> 

1  -• 

1/ 

Id 

1  1 

2  .t 

2  l 
22 

23 

24 
2d 

2d 

27 
2  * 

2> 

jl 

3  2 
0  ' 

3  4 
03 
3  d 
3/ 

0  3 

3  4 
•4  4 

4  1. 

4  2 

43 
j 

4  d 
4 

4  / 

•id 

44 
33 

31 

1 

2 

3 

4 
3 


1 1  n  r 
h2 

»>  .  8  14 
.v.t 
.2? 

.  43 
.,.4 
.  3 
.2d 
.  '  > 


.  1 

.  1  1 
•  1 ' 
.13 
.  1  4 
,  l  3 
.  \*' 
.17 
•  i  ■** 

.  I'* 

.2 
.21 
.2  1 
.22 
.23 

.24 

.23 

.2d 

.2/ 

.23 

.24 

.33 

.31 

.  32 

.  3  3 

.33 

.  3  3 

.  3  > 

.3/ 

.3d 

,34 

,43 

.41 

.42 

.43 

.44 

,4d 

.  4d 

.47 

,4d 

,44 

vl  *  ^ 

•  l" 

.  2  d 
.24 
.  3* 
*1 ,  3  3 


MAX  ► 

h7 

.41 

,W3 
,  X'  4 
,/id 
.  "  d 
.37 
,3d 
.*9 
.17. 

.  1  1 
.12 
.13 

.  1  4 

.id 
.  i » 
.17 
.  1 « 
.17 
.23 
.21 
.21 
.22 
.23 
.24 
.23 
.20 
.27 
.2d 
.27 
,  3W 

.3) 

.3? 

.33 

.  3  4 

,o3 

.3d 

.37 

«  O  & 

.37 

.43 

.41 

.42 

,43 

.44 

,4t) 

,4« 

.47 

.48 

,49 

,b0 

.18 

.28 

.29 

.39 

.49 

,50 


RMS  K  A  1 1  NOISE 
ARC  StC/SEC 
,3381 
,2333 

,8335 
,  X)  3  8  6 
,8387 
,8818 
,8813 
,8311 
,8312 
,8816 
,8813 
,3317 
,83  19 
,3319 
,3322 

,3321 
,3321 
,3321 
,8823 
,  0  8  b  6 
.8828 
.8827 
.8829 
,8331 
,8331 
,88  02 
,  3  3  3  6 
,  8833 
.8833 
,833b 
,8833 
,883b 
,8835 
,833b 
,  8836 
,8839 
,8837 
,8839 
,8844 
,8848 
,  88b8 
,8843 
.8842 
,  8048 
,8844 
,8843 
,8339 
,8041 
,0040 
,0041 

,0825 
,  8860 
,0189 
,8U» 

,8134 

,8224 
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&  Jit'  7  - 1 

L  -l  \ 

1  U-m  I  A  l  i*  t  t 

l  It  1  •  i  IN  /  'l  l  '  t  N  l’i 

J  miN  /  it  l  /  [  N 

»  C.lf  pl  >  K  >' 

1  \  '  f  N  t  1 1 

1  ,s  In 

lit  ‘U  i\  .i ■  \  *v  ■*  . 

■  1  V  » 

. t ►  ,  ►  *Kt-  .  \  s»b.»  i  »im 

.  A  \  ( 

.  9000. HU  ♦ 

*  i  f  ■ 

1 

<>  .  /lO 

l  ,00 

,  «330 

2 

1.0  7» 

1  .99 

,u7oa 

3 

1 

2,99 

,  1 2e>4 

4 

2.gg 

b.ys 

,  16b5 

b 

b.ga 

4,y« 

,59li32 

6 

4,  gw 

b.g« 

,2521 

7 

b ,  go 

b.y7 

,2796 

a 

o.y7 

7,y7 

,3379 

g 

/.g; 

0.9b 

.3734 

u 

o .  9b 

9,9b 

,3912 

i 1 

y ,  9b 

lb. 9b 

,4345 

17 

i  0 ,  y  a 

11.95 

,46971 

u 

15  .yb 

12,95 

,4562 

14 

12. yb 

13,95 

,4513 

lb 

i  b ,  y  b 

14.94 

,5097 

lb 

1  4  .  y  4 

1  5.94 

,5217 

17 

1  b,y4 

lb. 93 

,5049 

IB 

1  b ,  y  3 

17.93 

,4661 

19 

1/  .yb 

IB, 93 

,5200 

20 

lb.yi 

19.9? 

,5202 

1 

.,00 

4,y» 

,  b306 

? 

4 . 96 

9,96 

,  7405 

3 

y ,  yb 

14.94 

1.0403 

4 

14,94 

19,92 

1 .1421 

1 

0.00 

?  0 , 0  0 

1 ,6311 
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*  CUMPLtx  PIS  In  dtUCN  «!■  1024.  uF,F  A  HE  ,1953l3fc-01  ,2OO(*O0t*o2 


I^rtHvAL  «* 

M  I  N  f 

MAX  h 

KMS  HATE  NOISE 

mZ 

MZ 

ARC  SfcC/SfcC 

1 

3 ,  oO 

1,0/ 

,0167 

2 

1,0/ 

1.99 

,0398 

7> 

i  ,yy 

2,99 

,0660 

4 

2.99 

3,98 

,  0904 

!> 

3,9* 

A  ,96 

,1315 

b 

4,98 

5,98 

,1368 

7 

3,98 

6,97 

,  1  7oo 

8 

0,97 

7,97 

,1869 

9 

7.97 

6,96 

,2765 

10 

o,96 

9,96 

,22o5 

1  1 

9.96 

10,96 

.2502 

l? 

10,96 

11,95 

,2639 

1  3 

1  1 .95 

12,95 

,  3 1  b3 

1  4 

12, 95 

13,95 

,3024 

IS 

10,93 

14,94 

,2860 

16 

14,94 

16,94 

,3465 

17 

10,94 

16,93 

,3300 

18 

16.93 

17.93 

.3260 

19 

17.93 

l  6 . 93 

,3218 

23 

16.93 

19.92 

.3125 

1 

0,00 

4,98 

.  1  780 

2 

4 .98 

9,96 

.  46wb 

3 

9,96 

14,94 

.63/7 

4 

14,94 

19,92 

,7148 

1 

/■  ,  3 

20,00 

1,0807 

HIn 
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»RTR  HRS  KE>  RVERRCEJ  LOGRRITHfllCRLLY 


3  o  J 11  *i  2  «  3  A  CHi 

# 

“  A  -H  iA  C.  ft  1  t 

CHlBQN/HI/tN 

CH2»0N/HI/EN  2,5 

»  cn*PLt  x  pis  in 

oLllHN  h*  13  2  4, 

,)F,F  A  WF  ,19631  3  F 

-t'l  ,2*uui-'iAt*a2 

I  4  f  t*  V  *L  *» 

it  1  '*  ^ 

MA*  F 

KH<>  K  A  1  t  NUlBfc 

MZ 

HZ 

ARC  StC/SfcC 

1 

1.00 

,10330 

2 

1 .10^ 

1,99 

,0730 

3 

1.99 

2,99 

,1152 

4 

2 . 99 

3,98 

,1754 

5 

0.9H 

4,98 

,5954 

0 

4 . 9* 

5 ,96 

,2366 

7 

3  .  y« 

6,97 

.3166 

8 

6.97 

7.97 

.3194 

9 

7,97 

6,96 

,  37e6 

1  0 

n  .  yn 

9,96 

,3899 

1  I 

9,96 

10.96 

,4464 

12 

10.96 

11,95 

,4750 

1  J 

11,96 

12.95 

,52/8 

l  4 

U  .96 

13,95 

,4941 

15 

Ui .  9  6 

14,94 

,4824 

16 

14,94 

16.94 

,47y2 

17 

15.94 

16.93 

,5400 

1» 

16,93 

17.93 

,5379 

1  9 

1  /  .  9  3 

16.93 

,5259 

214 

16.93 

19,92 

,5358 

1 

k>  ,  HP 

4,98 

,  o363 

2 

•1 ,96 

9,96 

,  7441 

3 

9 , 96 

14,94 

1,0864 

4 

14.94 

19,92 

1,1722 

1 


V.00 


20  ,  iulfl 


l  ,6808 
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LOCflB  I TW1 1  COLL  Y 


1 


ao  ju\  2-3t-  L'-2  ;  oa-«  i-  r,  cm  ■own  i  ztN  Ch2»on/hi /En  2,5  m!n 

*  CJWPtt*  PIS  IN  0  L I )  c  '  .■»  1424.  ljf-,E  A  K  h  .  1  9  5  3  1  3t -M  l  ,  2  PltfMM  Id  fc  ♦  kJ  2 


iNTtWvAL  4 

H  1  I,  E 

MAx  <r 

KMS  KATE  NOISE 

H2 

HZ 

APC  StC/SEC 

1 

A  a  tf  fr1 

l.rfU 

,Ulo9 

2 

1  .  M 

1.99 

,03/3 

3 

1  .  99 

2,99 

,0662 

>1 

?  .  *9 

3.  9  8 

,  1493  1 

b 

3 ,  9b 

4,  yn 

.1237 

0 

4  ,  9rt 

3.9R 

,1491 

/ 

5 .  9  H 

b.97 

,1726 

0 

0,97 

7.97 

,1845 

9 

/  .9/ 

b  ,  9b 

,31715 

1  <1 

0  ,  9b 

9,96 

,23/7 

1  1 

9 , 9b 

1^,96 

,2541 

l  2 

1  k‘  ,9b 

11 .9b 

,2724 

1 .1 

11.9b 

12,9  b 

,  31555 

1  4 

12,yb 

13,96 

,2879 

16 

1  o .  9b 

1  4, 94 

,  294(4 

1ft 

14,94 

16,94 

,32151 

i ; 

1  D  .  94 

lb,y3 

,3491 

1  8 

1  b  ,  9  3 

17.93 

,3326 

19 

1  /  ,93 

16,93 

,3444 

2ti 

1  b  ,93 

19,92 

.3297 

1 

i  .  /!  /> 

4 , 9  8 

.1733 

2 

4  ,  y«j 

9,96 

,  493(5 

3 

9,9b 

14.94 

,  b33b 

4 

14,94 

19.92 

,7498 

1 

»'•  ,  H  A 

2  0  ,  15  !* 

1,11/2 
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Ob  ju\  2-4  (rtl  ; 

;  ua-ii  1  A  Cm  1  c. 

CHI  5  11 N  / HI  /  t  N 

LH*»UN/Hl/tH  l  MIN 

*  CJMPtLX  PTS  I'M 

W  l  U  C  *•  0 a  H  2  4 . 

0F,E  AkE  ,976560?. 

-HI  ,100000E903 

1  9  ffctf  v  A|_  » 

i"  1 1»  t- 

6AX  F 

MMS  HATfc  NOISE 

*/. 

HZ 

ArtC  StC/SEC 

t 

n  ,  .10 

a. 96 

,  b  1  to  3 

2 

V  .  5y  h 

19,92 

1,2675 

3 

19,92 

29,  bfl 

2,2991 

4 

2  9  ,  t)ri 

39,«.4 

2  ,  b7  1  0 

6 

3y  ,  d  4 

49,60 

2.5125 

6 

4s,fMA 

59,77 

1 , 96(00 

7 

59 ,  /  7 

6  9,7,1 

i ,b469 

0 

OM./J 

7 9.69 

1 .3707 

9 

/  y .  69 

89,65 

1,2204 

1  0 

»y ,  65 

99.6  1 

1 , to202 

1 


■r  ,  00 


1  0  .  0  (fl 


5,7539 


*■>  jus  7-6  C-  i-i  ^ 

;  i.i  a  -h  i  a  CMi*  * 

CHlrUM/HI/tN  Cn2 

=  0  N  7  H  I  /  fc  N  1 

«  CJMPLtX  Pli>  In 

tiuuC*  ir. *  lc'24. 

ijF,F  ArfE  ,976563fc-5U 

,  100000t>03 

INTERVAL  « 

nlN  h 

MAX  F 

KMS  H  A  1 1  NOISE 

mZ 

H  Z 

ARC  SfcC/SEC 

l 

,  o  i/ 

a.yft 

,5268 

2 

y ,  yft 

19.92 

,9362 

3 

ty.92 

2  y.ftH 

1,1170 

4 

29. *8 

39,04 

,8362 

5 

39,84 

4  9  ,  ft  Cl 

,6348 

ft 

49, 80 

5y  ,77 

,5393 

7 

59.77 

69.73 

,5107 

8 

69.73 

79 ,69 

,  5 3ft2 

9 

/y  ,o« 

py.ftS 

2,0575 

1  H 

ft  y ,  n  5 

99.01 

.  4451 

1 

ri  ,  ft  Cl 

1  Fl  ft  .00 

2,9622 
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JtlN  Cm  1  ;  ClA-M  TA  t"l  f  CHlaON/Hi/tN  CH2*ON/Hl/EN  40  MIN 

»  CJMPLrx  PIS  IN  rtLUO  0*  102*.  I«F,F  APE  .2441  4H-02  ,  2  5  N» « trt  SI  t  ♦  1 


I  s  r  eh  v  At  « 


M  T  N  (• 
hZ 


PAX  E 
HZ 


H  MS  w “ T  £  NUlbfc 

KRC  ScC/StC 


,  140  1  H 


JIM  ?-7  t.H?  J  (JA-H  Irt  tHy  *,  CHl3L.N/HI/kN  C  •  '  2  ■  0  N  /  H I  /  K  N  40  MJN 

*  PIS  1  n  HLOCA  0«  1024,  OF,F  AKE  .244141E-82  .  258000t*0 1 


interval  » 


H  I  N  t 
MZ 


n  AX  F 
nZ 


kHS  RATE  NOISE 
ARC  SEC/SEC 


1 

8  ,  00 

.18 

,0828 

2 

.  DA 

•  28 

,8066 

3 

.2D 

•  «J8 

,0106 

4 

.68 

.48 

,0144 

5 

,48 

.38 

,0177 

8 

,68 

,0226 

7 

,68 

.78 

,0256 

8 

.78 

.68 

,02/5 

9 

.  M 

.98 

,1244 

lv) 

.yn 

1,88 

,0669 

t  1 

1  ,00 

1 .18 

,0486 

12 

1.18 

1.20 

,0414 

IS 

1.28 

1 .68 

,0438 

1  4 

1  .  30 

1.48 

,0462 

15 

1.48 

1.58 

,052b 

18 

1.30 

1.68 

,0515 

17 

1.68 

1  .  /  8 

,056  5 

18 

1,78 

1.68 

,0620 

1  9 

1,88 

1.98 

,  0565 

2  k) 

1 .98 

2,88 

,0604 

2  1 

2.88 

2,10 

,0605 

22 

2.18 

2.28 

,0665 

25 

2,28 

2.60 

,0626 

24 

2.30 

2 . 48 

,0626 

1 

0,0  8 

1 ,08 

,1694 

? 

1 .00 

2.08 

,1648 

✓10 


1 


*  ■  t 


2,50 


2578 
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<10  JU\  2«ma  Ihi  ;  UA-H  i*  LH1  t.  UHl«UN/Hi/tN  Ch2«0N/hI/En  3  HK 

*  C'J^b'LC*  HIS  ii.  riLUC*  ms  1  v>2«* ,  uE,F  AHF  .244141E-03  ,250000t*O« 


1  >1  T  tii  V  A^.  «l 

Hi  N  F 

MAX  f 

«MS  HATE  NOISE 

H l 

HZ 

AKC  SfcC/StC 

1 

Ifl  ,  V?  >21 

.31 

,00 143 

2 

.01 

.32 

,0007 

3 

,33 

4 

.34 

.0014 

5 

.04 

.33 

,0018 

6 

.vi  5 

,3b 

,0023 

7 

,  oM 

.37 

,002b 

8 

•  *y 

.36 

,0028 

9 

.08 

,140 

,0031 

1M 

.13 

,0037 

1  1 

.13 

.11 

,  0038 

12 

.  1  1 

.12 

,0044 

13 

.12 

.13 

,004b 

14 

.13 

.14 

,0047 

lb 

.14 

.15 

,0048 

18 

.lb 

.16 

,0181 

17 

.  16 

.17 

,0000 

18 

.17 

.18 

,00b8 

1* 

.18 

.19 

,0000 

2(4 

.19 

.23 

,  O0OB 

21 

.23 

.21 

,0007 

22 

.21 

.22 

,0000 

23 

.22 

.23 

,0030 

24 

,23 

.24 

,0000 

1 

0,00 

.10 

,0070 

2 

.  10 

.20 

,0241 

1 

O,00 

.25 

,02t>7 
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.lb  JHN  2-Btt  CH2 

» 

liA-H  I  4  (,.«2  -» 

LHl*ON/HI/tN 

Ch2»0N/HI/EN  3 

«*  CJMHttx  PIS  I'M 

dlUO  «■  1*^24, 

DF-,2  AKF  ,2441  4  1  E 

-03  .25OOO0E+OO 

I  V  1  c*  v*  At,  u 

r.Iw  F 

MAX  F 

HMS  KATE  NOISE 

h2 

HZ 

ANC  SEC  / SEC 

1 

0  .  .1  n 

.01 

,0007 

2 

.  0  1 

.02 

,OOo8 

3 

.2? 

.03 

,000b 

4 

,/>3 

.04 

.09)12 

s 

.04 

,0013 

ft 

,  ob 

,06 

,0016 

7 

,  o  6 

.*7 

.0016 

8 

.0/ 

,06 

,0019 

9 

,  08 

.09 

,0018 

1  0 

.  o9 

,10 

,  0023 

1  l 

•  in 

.11 

,0027 

1  2 

.  1  1 

.12 

,0028 

13 

.12 

.13 

,0029 

1  4 

.  13 

.14 

,0032 

15 

.14 

.15 

,0029 

16 

.15 

.  16 

,0034 

17 

.16 

,17 

,0034 

18 

.1/ 

.18 

,0037 

10 

.16 

.19 

,0037 

2  v» 

.19 

,0046 

21 

.20 

.21 

,005b 

22 

.21 

.22 

,  0039 

2  3 

,22 

,23 

,  0036 

24 

.23 

.24 

,0039 

1 

•  in 

,0047 

? 

.  lv 

.20 

,010b 

1 

o.O  n 

.25 

,0149 

A  -  45 


se= 


0-,  JlIM  3-1  i.  H 1  ;  UA-H  I  A  l.M)  K  CHlaUN/l'l/l.FI-  CH2»0N/lU/0f:>  5  MjN 

»  CJHPLtA  p  •  s  IN  ivloO  1*24,  uf.f  A  H  f  ,l9b313E-Ml  .  ♦*12 


1 \i I twv Au  m 


m  I  m  r 
HZ 


H  .  i*  VI 

I  ,  ** 
1  .99 
2,99 
3.  9 H 
4.9* 
b  ,  9H 
0,97 
/  .97 

b  ,  9ft 
9  ,  9ft 
i  V>  ,  9« 
lt.9b 
12.  ib 
1  o  .  9‘> 


MAX  E 
H/ 


1  ,K»« 

1.99 

2 .99 
3.9H 
4,98 
b.yrt 
0,9/ 
7.97 
b  ,9b 
9,9b 

IiO.yft 
U  ,9b 
12, 9b 
lb,  9b 
14,94 
1  b  .  9  4 
1  ft ,  9  3 
17,93 
Id.  93 
19.9? 


4 ,9ft 
9,9ft 
14,94 
19.92 


2v,t4  4 


K  M  S  KATE  N  0 1 b  E 

AKC  SfcC/StC 


IOV04 
10  1  /  6 
102138 
tt21 1 
»  2  id  7 
W  2  l 
2(d  1 
I01&2 
vol/ft 
lol  73 
1OI06 
(01/4 
101/8 
(0182 
(0  107 


A  J  j  u  9  3  -  ?  to? 

;  uA-n  1  a  LH2  * 

Ldl  lUM/L  ii/Ut-> 

tH^»UN/l 0/UFE 

»  C  3  M  8  L  t  X  P 1  S  In 

buiii:*  «;  =  1^2^.  i'f 

,  f  A  r<  t  ,  1  9  5  «J  1  3fc 

-ill  ,2PI0P100E  +  li 

I  s  1  t  K  v  A  l  e 

M  1  N  K 

14X  h 

k ms  hate  ni 

ni 

H2 

AHC  SEC/Sl 

1 

i 1 , 4  0 

i  .  vp  t" 

,006  1 

2 

1  .  ►><7 

1.99 

,  2  1  b  2 

A 

1.99 

2  .  y9 

.2191 

4 

?.9J 

3,98 

,2215 

h 

3 . 9  n 

4 , 9  H 

,2232 

0 

4 , 9  rf 

b.ye 

,  2222 

7 

3.98 

0,97 

,0237 

8 

0.9/ 

7.97 

,223b 

9 

7.9/ 

o ,  9  o 

.0233 

l  .i 

0 ,  *o 

9.90 

,0239 

1  1 

9.90 

10 , 9  b 

,1323b 

t  2 

1  .'■  ,  9  6 

11,95 

,14233 

1  3 

ll.9b 

12.9b 

.  14  2  3  3 

1  4 

12.9b 

lb. 9b 

,  14  22  9 

1  b 

1  3  .  9  b 

14,94 

.0220 

1  0 

1  4 ,  y  4 

lb. 94 

,1423  1 

t  7 

13,94 

1  0 . 9  3 

,3226 

1* 

1  h ,  93 

17,93 

,0225 

IS 

1  7 .  y  3 

18.93 

,0235 

2  3 

1  h  ,  9  3 

19.9? 

,0231 

\ 

4,9  n 

,  «j  4  14  7 

d 

i ,  4  '< 

9,9b 

,  0b2? 

A 

V  .  9  0 

14.94 

.0514 

4 

\4.94 

19.9? 

,0514 

M  I  N 


/  ,  14  V 


?  0  ,  b  0 


0  y  b  5 


■  ~ : 

fr 

vLs  AD-AQ92  515 

II  UNCLASSIFIED 

ARMAMENT  DIV  <AFSC)  E6LIN  AFB  FL  F/8  22/2 

SCALE  FACTOR  AND  NOISE  PERFORMANCE  TESTS  OF  THE  BENDIX  CORPORAT— ETC(U) 
AUG  80  R  KIM’  J  HOFFMAN 

AD-TR-80-63  SBIE-AD-E800  119  NL 

■ 

1 

1 

i 

■  J 

■■■ 

Hi 

■hi 

HH 

HI 

■ _ 

09  JUN  3-3A  CHI 

;  OA-H  IA  LHl  t 

CH  l  ■ON/LO/OFf* 

CH2#UN/L0/UFF  2,9 

«  COHPCtX  PTb  IN 

HUUCR  0»  1*124, 

QF,F  AKE  , 1 9531 3fc 

-Ml  ,20(408* »t*02 

I N  T  v  Au  # 

MIN  Y 

MAX  F 

RMS  RATE  NOISE 

H7 

HZ 

ARC  SEC/SEC 

1 

0,00 

1.00 

,0092 

2 

l.an 

1.99 

,0153 

3 

1.99 

2.99 

,0196 

4 

2,99 

3,98 

,0197 

5 

3,98 

4,98 

.0216 

0 

4,98 

5.96 

,0208 

7 

6,98 

6,97 

,0204 

8 

0.97 

7.97 

,0160 

9 

7.9  7 

8,96 

,0198 

1  n 

«,96 

9,96 

,8185 

1 1 

9,9(3 

18.96 

.0172 

12 

U'i.96 

11,95 

.0192 

13 

11.98 

12,95 

,0167 

14 

12,95 

13,95 

,0171 

lb 

Id, 95 

14,94 

,0177 

16 

14,94 

15,94 

,0167 

17 

15.94 

10,93 

,0170 

18 

16.93 

17,93 

,0168 

19 

17,93 

18,93 

,0175 

28 

18,93 

19.92 

,0164 

1 

»’  ,  k' t1 

4,98 

,U395 

2 

4.9H 

9.96 

,0437 

3 

9,96 

14.94 

,0394 

4 

14.94 

19.92 

.0377 

1 

V\  #  v\  PI 

2tf.0P) 

,0804 

A-51 


r  c 


FETCH  tttOC** 

A  4  jun  .5— 3  0  CH<:  ;  U4-H  lA  L*2  * 
ft  CUMPcfc*  PIS  I*  SLUC*  ***  1^24* 

I^rtwvAu  #  M*N  f 

nL 


CHI ■ON/CU/UFF  CH2*QN/LU/PFF  2,6 
yF , F  AWF  , 195313E-01  ,200»0&fc*02 


MAX  f 
til 


KH3  PATE  NOISE 
ARC  SfcC/SEC 


1 

2 

3 

4 

5 
b 

7 

8 
9 

1* 

11 

12 

13 

14 

15 
1* 
1 7 
1» 

19 

20 


0.0  0 
1.00 
i  ,99 
2.99 
3.9« 

4.98 

5.98 
0.97 
7.97 
0.9b 
9.96 

10.96 

11.95 

12.95 

13.95 

14.94 

15.94 

16.93 

17.93 

16.93 


1 ,00 

1.99 

2.99 

3.98 

4.96 

5.98 

6.97 
?,97 

8.96 

9.96 
16,96 

11.95 

12.95 

13.95 

14.94 

15.94 

16.93 

17.93 

18.93 
19,92 


,0078 

,0152 

.0173 

,0193 

,0198 

,0234 

.0234 

.0227 

,0235 

,0238 

,0217 

,0236 

,0208 

,0203 

,0216 

,0228 

,0208 

,0207 

,0216 

,0221 


1 

2 

3 

4 


0 , 00 

4.96 

9.96 
14,94 


4,98 

9,96 

14.94 

19.92 


.0368 

,0523 

,0483 

,0483 


0.00 


20,00 


,0939 


l 


»  *  n  ®  y  a 


OS  JiJN  3-4  Chi  #  oA-H  I  a  cm  r  CHI  «ON/l  0/OPF  CH2»0N/L0/DFF  1  HIN 

*  CJMPCLX  PIS  in  dLOC*  1024,  oF,F  AMt  ,y765831-«l  ,10000Wt403 


T  tW  V  AC  » 

«  1  N  t 

HA*  ► 

WHS  HA  It  HOI 

H/ 

N/ 

ANT  SMVSfcC 

1 

0,00 

9.96 

,0567 

2 

y.y* 

19,92 

.0538 

3 

1W  .92 

29,86 

,0460 

4 

29.88 

39.84 

,0452 

5 

39.84 

49.  ay 

,0454 

6 

49.80 

59.77 

.0473 

7 

■39,77 

69,73 

.0528 

8 

69.73 

79,69 

.0654 

9 

79,69 

89.65 

,0828 

10 

89,65 

99.61 

.0913 

1 

0  ,  Oil 

180,00 

.1930 

A-55 


4*  Jus  4-5  UH2  viA-H  1  A  C*2  * 
*  CJrtPLt*  PfS  In  uU'iCn  m  1424, 


CH1«ON/LO/OFP  CH2«0N/L0/0PF  1  HlN 

Uf,F  ARE  ,976!>63E-01  ,  1  fc»WJ0«*e»  t  ♦«  3 


I  <rdwv*t.  « 


«In  F 

«Z 


hAX  F  KM3  KATE  NOISE 

HZ  ARC  StC/SEC 


t 

2 

4 

4 

6 

b 

7 

a 

9 

14 


4,44 

9,96 

19,92 

29.68 
3*.  tt 4 
49, 8« 
5*. 77 
69,73 

79.69 
89,6ft 


9.96 

19,92 

29,89 

39.84 

49.69 
59,77 
69.73 

79.69 
P9 ,65 
99,61 


,4746 
,4722 
,46  77 
,466ft 
,4654 
,0665 
,4663 
,4728 
,4818 
,4800 


l 


4,00 


104,00 


,2269 


A-57 


09  JUN  3-6  C*1  t  UA-h  i A  CMl  t  cm son/LO/O^F  CM2»0N/UO/0fF  40  MIN 

*  CJMPltX  PIS  IN  bLUO  w*  1*524,  OF.F  AWE  .244141E-02  ,250000fc*01 


INTERVAL  4 

m In  E 

MAX  ^ 

KMS  RATE  NOISE 

mZ 

HZ 

ARC  SEC/SEC 

1 

0,00 

.10 

,0007 

2 

.in 

.20 

.0013 

3 

.20 

,30 

,0019 

4 

,3n 

,40 

.0024 

5 

.40 

,50 

,0029 

ft 

,50 

,0031 

7 

,60 

.70 

,0035 

a 

.70 

.80 

,0036 

9 

.«n 

,90 

,0042 

in 

.90 

1.00 

,0044 

ll 

1  .no 

1.10 

,0047 

12 

1.10 

1.20 

,0047 

13 

1.20 

1,30 

,0053 

14 

1.30 

1.40 

,0055 

15 

1.40 

1.50 

,0053 

16 

i  .50 

1.60 

,0057 

17 

1.60 

1.70 

,0059 

18 

1.70 

1.80 

,0060 

19 

1,80 

1.90 

,0057 

2  id 

1  ,90 

2.00 

,0057 

21 

2.00 

2.10 

,  0060 

22 

2.10 

2,20 

,0059 

23 

2.20 

2.30 

,  0  06  4 

24 

2.30 

2.40 

,0061 

l 

0,00 

1.00 

,0096 

2 

1.0'? 

2.00 

,0173 

1 

0.00 

2,50 

,0240 

A-59 


09  Jun  3-7  CH2  ;  ■)  A-n  IA  Cm2  «  ChI  ■ON/Lfl/OFF  CM2«Ow/l.O/0FF  4tf  MlN 

»  CjMPltX  PIS  In  >iLJCn  io*  1«24,  UF,F  ARF.  ,244;«lfc-02  ,250000t*0l 


INTERVAL  » 

MlN  {- 

MAX  F 

RMS  RATE  NOISE 

H7. 

HZ 

ARC  SfcC/SfcC 

1 

.in 

,0006 

? 

•  in 

.20 

.0013 

3 

.2‘i 

,30 

,0018 

4 

.  30 

.40 

,0023 

a 

,  40 

,50 

,0026 

o 

,5« 

,00 

.0031 

7 

.60 

.70 

.0032 

H 

.70 

.80 

,0037 

Q 

.80 

,90 

,0043 

IH 

.90 

1.00 

,0043 

11 

1 ,20 

1.10 

,0047 

12 

1 .10 

l.2« 

,0049 

13 

l  .20 

1.30 

,  0050 

14 

1.30 

1.4  » 

,0051 

15 

1 . 40 

1.50 

,0053 

16 

1.50 

1,60 

,0056 

17 

1.60 

1,70 

,0055 

18 

1.70 

1.80 

,0057 

19 

1.00 

1.90 

,0059 

20 

1 .90 

2,00 

,0058 

21 

2.00 

2.10 

,0058 

22 

2.10 

2.20 

,000  1 

23 

2.20 

2,30 

,0004 

24 

2.30 

2.40 

,0001 

1 

0,00 

1,00 

,0094 

2 

1  .00 

2.00 

.0170 

1 

0,00 

2.50 

,0236 

A-61 


09  J U M  3-bA  UH1  ;  UA-M  1A  C«1  F.  CHI aUN/LU/OFF  QHgaON/LQ/UF  F 

*  COMPLEX  PIS  IN  0U)O  0a  1424,  uF,F  ARE  ,244141E»03  ,250000t<»00 


3  MH 


I X  rEHV Au  « 

'1  IN  F 

MAX  F 

RMS  RATE  NOISE 

H  l 

HZ 

ARC  SEC/SEC 

1 

u ,  tin 

.Ml 

,0001 

9. 

.m 

.02 

,0001 

.m2 

,ti3 

,0002 

4 

,  03 

,  ti4 

,0002 

5 

,n4 

,05 

,0003 

t> 

.tiS 

,146 

,0004 

7 

a  Hi  6 

•  M7 

,0003 

8 

•  ti  7 

.tie 

,0004 

Q 

,i-18 

,09 

,0005 

in 

,09 

.10 

,0005 

1  1 

.  lti 

.11 

,0005 

1? 

.  1  1 

.12 

,0005 

13 

.12 

.13 

,0006 

14 

.13 

.14 

,0006 

IS 

.14 

.15 

,0006 

lt> 

.IS 

.16 

,0006 

1/ 

.16 

.17 

,0007 

18 

.17 

.10 

,0007 

l9 

.18 

.19 

,0007 

2n 

.19 

.20 

,0007 

21 

•  2ti 

.21 

,0008 

9.2 

.21 

.22 

,0008 

23 

.22 

.23 

,0008 

24 

.23 

.24 

,0008 

1 

.in 

,0010 

2 

.  in 

.2* 

.0020 

l 

,  tin 

.25 

,0029 

A-63 


*4  J U N  3-«C i  LH2  i  UA-H  IA  CH2  »  CHl«OM/lO/OF»-  CH2»0N/l.0/UFF  3  MR 

«*  CUhPlfcX  PIS  IN  pL'JCN  w«  1024,  Uf,F  ARE  .244141E-03  , 250000fc*00 


I X  f  tR V AL  * 

rt  I  N  K 

MAX  F 

RMS  RATE  NQlSt 

HZ 

HZ 

ARC  SEC/SEC 

1 

0,40 

.Iff  1 

,80k)  1 

2 

•  M 

.R)2 

,8001 

3 

.<42 

,43 

,0002 

4 

.43 

,144 

,  0002 

b 

.<44 

,  <4  5 

,0003 

6 

,06 

,0003 

7 

.Mb 

.  to  7 

,0004 

8 

.148 

,0004 

9 

,08 

.09 

,0004 

10 

.0® 

.1" 

,0005 

1 1 

.  1M 

.11 

,0005 

12 

.  1  1 

.12 

,0005 

13 

.12 

.13 

,0006 

i  4 

.13 

.14 

,0006 

lb 

.14 

.15 

,0006 

1  6 

.lb 

.16 

,0006 

17 

.16 

.17 

,0007 

18 

.17 

.18 

,0007 

iy 

.18 

.19 

,0007 

20 

.  iy 

,2» 

,0008 

21 

.2* 

.21 

,0008 

22 

.21 

.22 

.0008 

2b 

.22 

.23 

,0008 

24 

.23 

.24 

,0008 

1 

<4 , 0  K 

.1* 

,0010 

2 

.  1*1 

.20 

,0020 

1 

0  ,  0  0 

.25 

,0028 

A-65 


It 


1/1  J.1N  4-1  L«1  8  vh-h  \  a  L>n  t  CHlmUN/Hi/ufh  LH2»UN/Hl/UFF  &  MlN 

*  HIS  I  •/  UUU>  *.■  1*>24.  \A  ,F  A,  if  ,1953l3£»0i  ,20O000t402 


l  N  r  t  W  V  a  l  H 

( .  1  (4  f 

MAX  F 

WHS  KATE  NOISE 

H  i 

*Z 

ARC  SEC/SEC 

\ 

tl .  .Ill 

1.00 

,0156 

2 

1  .0/ 

1.99 

,0376 

3 

1.99 

2.99 

,0604 

4 

<!  .  V‘l 

3.  SR 

,0830 

6 

3.  v* 

4.90 

.1033 

o 

4,9H 

b.98 

,1241 

7 

b .  *a 

6,97 

,1469 

rt 

f> .  9  7 

7.97 

,1759 

9 

/  .97 

0.96 

,2006 

1  k> 

a. 96 

9.9« 

,2237 

1  1 

* .  9  a 

U.96 

.2566 

12 

t  «  »  9l» 

t  1  .95 

,3016 

13 

U  .9b 

12.95 

.3265 

1  4 

t  4  ,  b 

lb. 9b 

,3618 

1  D 

13,9b 

14,94 

.3936 

1  f> 

t  4,  94 

15.94 

,4286 

1  7 

1  b.94 

10.93 

,4334 

i  a 

i  o .  93 

1  2,93 

,4197 

l  v 

1  /  ,  93 

1  o,93 

,4264 

2«\ 

1  a .  9 3 

19.9? 

,4337 

1 

4,90 

.1513 

? 

«  , 

9,96 

,3965 

3 

9  .  ^ 

14,94 

,7411 

4 

14,94 

19.9? 

,9579 

1 

'•  .  »'  ’ 

1.2911 

A-67 


1.1  JUV  4-2 

i.h<:  ;  iia-h  ia  Cr’2  *» 

LH2«UN/Hl/UFf  6 

«  ►“  i 

|S  1"*  uLuO  vi=  1024, 

„b  ,f  Akt  .195313E 

-HI  ,2000H0E«-02 

Interval  ■* 

rt  \  i\.  h 

MAX  f 

HMS  RATE  NOISE 

f>Z 

MZ 

ARC  StC/SEC 

1 

.  i  .  »•!  ;i 

1  .00 

.0152 

2 

i  .  *0 

1.99 

,0371 

3 

1  .99 

y.yy 

,0610 

4 

2  .99 

4,96 

,0829 

5 

3.4" 

4.96 

,1131 

0 

4 , 4H 

a.  >jft 

,1363 

1 

b.9" 

6,97 

,1693 

M 

0,97 

/,97 

,1876 

<J 

7.9/ 

6.96 

.2360 

t 

n  ,  9f> 

9.96 

,2635 

1  l 

9 , 9  f> 

1H.  96 

,2843 

1  ? 

t  ‘1.9  6 

11.96 

,2865 

13 

’  1.91 

12.9b 

,2800 

i  4 

1  2  .  iO 

14.95 

,2820 

t.S 

l0.4b 

14.94 

.2710 

1 6 

14.94 

lb. 94 

,2615 

\? 

i  a.  94 

16.93 

.2606 

1  6 

16.9.3 

1  /  .93 

,2633 

1  0 

1  /  .9.1 

16.93 

.2700 

7>1 

1  rt  .  9  1 

19.92 

,2808 

1 

4.9P 

.1581 

? 

4 .  y>- 

9,96 

,4556 

.1 

9 . 96 

14.94 

.62/9 

4 

14.94 

19.92 

,5978 

1 

20,00 

,9948 

HIN 


A-69 


J  t  >  N  4  -  3  A  LIU 

»> 

1 

■* 

fc> 

r. 

*— 

r 

LHlauN/HI/Uf-f 

IHifsUM/Hl/Off  7,5 

lum-itx  his  1  ix 

buuC'  »  1 «  2  *♦ . 

i;F,F  AWE  ,  14531  3E 

-01  ,2B0OO0E4-O2 

I.WVAL. 

I'In  t 

MAX  E 

WMS  KATE  NOISE 

i)/ 

mZ 

ARC  SEC/SEC 

1 

k.’  .  n’* 

1  .00 

,0107 

2 

l.i*' 

1,49 

,0378 

3 

1.99 

7.99 

,0577 

4 

£.99 

3,98 

,074b 

5 

3.43 

4,98 

,1075 

6 

4 . 90 

5.48 

,1222 

7 

b  ,  9  8 

6.97 

,1516 

6 

0,47 

7,47 

,1729 

9 

/  ,y7 

6,9  ft 

,1834 

1  H 

0,96 

9,96 

,2306 

1  t 

S  ,  4  0 

1U.96 

,2438 

17 

1  i.  .96 

11,45 

,2730 

13 

11,45 

17.95 

,3250 

1  4 

17.95 

lo,95 

,3487 

lb 

lo,46 

14.94 

,3623 

lfi 

14,44 

15,94 

,3937 

1/ 

15.44 

16,93 

,4078 

18 

16,43 

17,93 

,4417 

19 

17.93 

16.93 

,4574 

20 

1  o  ,  y  3 

19.9? 

,4542 

1 

».  .  vtO 

4.48 

,1489 

7 

4,46 

9,46 

,3932 

3 

4 . 46 

14.44 

,7017 

4 

14.44 

14,92 

,9653 

1 

,  .  .(r 

2  o  ,  11  li 

1,2757 
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1  j  1 1  \  4  •  d  r>  C  M  2 

;  ui"M  I  »*  Cf,2  >• 

CHI  sON/m/OFF 

CH2»0N/Hl/UFF  2,6 

«»  C  .j'VLt_>  •* »  S  l  :* 

rit.OCn  v.i«  1<»24, 

OF  * F  AWE  ,195313f 

-411  .  2065«2)69t  ♦fcj2 

Is IfctfVAL  W 

rl  I  >*  F 

HA  A  F 

WHS  RATE  NOISE 

h7. 

HZ 

ARC  SfcC/SEC 

1 

u  ■  of* 

l.tflM 

,49163 

2 

1 .  /)* 

1.99 

,0371 

3 

i  .99 

2,99 

,06419 

4 

2,y9 

3,98 

,0791 

5 

d«*6 

4,98 

,1164 

6 

4  «  'vS 

6,98 

,1383 

7 

a .  96 

6,97 

,1704 

8 

D  ,  9  7 

7.97 

,1895 

Y 

/  .97 

6,96 

,2290 

114 

8  .  90 

9.96 

,2659 

1  l 

9.96 

Ilf  .96 

.2746 

12 

1  J.96 

11.95 

,2648 

i3 

1 1  .  .9  6 

12.95 

,2641 

\  4 

1 2 . 9  5 

13.95 

,2674 

lb 

Id. 9b 

14.94 

,2601 

lb 

14.94 

16.94 

,2685 

l  7 

5  6.94 

16,93 

,2417 

Id 

16.93 

17.93 

,2418 

14 

1  7 .93 

16.93 

,2612 

2  1 

Id.  93 

19.92 

,2629 

1 

4/,  m  4'*  Cl 

4  ,  *8 

,1598 

2 

4.98 

9,96 

,4552 

3 

9.96 

14,94 

,5953 

4 

14.94 

19,92 

,5712 

1 

l*«  •  <A  to 

2  <4  .  W  0 

,9592 
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1<;  jih  ''.-4  lU  ,  v  A-H  ifi  C’i  t  Chi  ajN/nl/ub'r  LH2«UN/H  1/OFF  1  HlN 

*  CjhPutA  PIS  I-t  r>  L 1  <  C  i-  w.s  i*'24,  |>F,P  AKE  ,  97  bbbbfc -0 1  .  100000t+03 


I  H 1 LK  V  Au  « 

nli< 

MAX  r 

RMS  KATE  NOISE 

m2 

M7 

ARC  StC/SEC 

t 

t  ,Jh 

b.bb 

,25ba 

b  ,  bb 

19.92 

,b739 

.1 

1  -■<  ,  b  2 

29.88 

1  ,854b 

4 

2b .  «8 

jy ,  o4 

1,4182 

b 

ia,t!4 

4  y ,  o  h 

1,4348 

0 

4b  .  old 

Ob, 77 

1 ,37b6 

7 

Ob. 77 

by .  7  3 

1,2340 

0 

ob .  7  3 

7b, 69 

1,191b 

9 

7b, <59 

«y  ,bb 

1 ,1343 

1/1 

fl  9 .  o  s 

yy.bT 

1,0923 

1 

V'i  .  /*  W 

l  .  VI0 

3,y617 

A-75 


4  J  '  J  N  '1  -  6 

CHi! 

,*  1 1 A  » M  1  a  0  rt  <9  >. 

UMIbun/HI/uK^ 

LH2«0N/H1/UFF  1 

C.mKUc.*  M 

IS  I  X 

0  L  0  C  *  =  1  B  2  4  , 

i>E,f  AHE  ,b>76D6bF. 

-1*1  ,  1000kJ0E*kJ3 

J  T  l  w  w  a  c  « 

( 1  i  W  6 

MAX  E 

KMS  HATE  NOISE 

nt. 

hZ 

ARC  SEC/SEC 

t 

9,96 

.4539 

2 

y.yb 

t  y,«2 

,06198 

\ 

19.9? 

29, on 

.8411 

4 

.  «b 

39.64 

.  b27  4 

S 

by .«  4 

49,00 

,7865 

h 

4 .  o  7) 

by. 77 

,7650 

7 

sy,  n 

69 .  7  a 

.7253 

H 

hy  ,/s 

79.69 

,6766 

9 

7y  ,  m<} 

by  ,o5 

.  7  068 

1  l* 

Hy.ob 

yy.bi 

,6669 

t 

W  ,^iv* 

lUtf.tft* 

2,3414 

A- 77 


1  ,'j  j  1  j  N  4  -  h  C  H  i 

;  oa-h  ia  c*t  t 

CHI  auN/m/UFt 

CH2»UK)/HI/0FF-  42  H I N 

ft  Cd*Plr x  PFS  In 

oLuCa  «j a  1«24, 

i>H,F  ARE  ,2441416 

-22  ,25999»t*9l 

I  * r  t*  v ac  » 

M  N  (■ 

MAX  1 

RMS  rate  noise: 

"2 

MZ 

ARC  SEC/SEC 

l 

4  *  4 

.12 

,9917 

2 

•  1  <" 

.2k) 

,14241 

3 

.24 

,2263 

4 

.3'/ 

,42 

,2269 

3 

,4(4 

.32 

,9129 

6 

,bP 

,9134 

7 

.64 

,72 

.9139 

.74 

.69 

,9166 

9 

,  h!4 

,99 

,9215 

1** 

1.22 

,9227 

1  1 

1  ,(4/ 

1,12 

.9246 

r? 

1.1®* 

1,2» 

,9264 

1  3 

1  .2(4 

1.32 

,9297 

1  4 

1 .4(4 

1.49 

,9299 

13 

1 . 41'. 

1.32 

,9336 

16 

1 .314 

1.62 

,  9336 

17 

1 .014 

1.72 

,9339 

18 

t  .714 

1,62 

,9347 

1  -1 

1.64 

1.92 

,  9364 

29 

1  .94 

2,99 

,9377 

21 

2  .  ir’,  ’-1 

2.12 

.9373 

22 

2.12 

2.22 

.9399 

<?3 

2.2*4 

2.32 

,9439 

24 

2  .  34 

2,49 

,9429 

1 

2,22 

1  ,tJM 

,9431 

2 

1,22 

2.99 

,1931 

►  i r  juol  <  x 

li  JJ.'  4-7  ln^  ;  jA-m  1ft  L"«:  •»  C  H  1  *ON  /  H I  /  UF  F  C H2 «ON / H I ✓ UF F  40  MIN 

*  CjM0LtX  t'lS  lx  iluCis  .»  Hi>4,  (jF,F  AWE  .244141E-02  ,25oR00fc40l 


i  4l  t^VAl.  w 

nix  F 

MAX  F 

HNS  HATE  NOISE 

nZ 

MZ 

ARC  SEC/SfcC 

l 

») ,  id  O 

,1« 

,0017 

2 

.1** 

,0038 

3 

.21 

,0055 

4 

•  3  v1 

.40 

,007b 

3 

.4  1 

,50 

.0105 

6 

.30 

.00 

,0133 

7 

.Mxl 

.7* 

,0140 

* 

,7* 

,0168 

y 

.bn 

,yfc 

,0100 

l 

.  yn 

1  ,«o 

,0200 

1 1 

1.00 

l.io 

,0223 

i  2 

1  •  1  *> 

1.20 

,0230 

l  l 

1.20 

1.30 

,0253 

14 

1,31 

1.40 

,0260 

l  5 

1.41 

1 ,  bo 

,o2b9 

16 

l  .30 

1.60 

,0311 

1/ 

1,00 

1,70 

,0307 

lrt 

1.71 

1.00 

,0316 

19 

1  .al 

1  ,»0 

,0315 

20 

i  .yo 

2.00 

,0330 

21 

2.11 

2.10 

,  0  3  3  6 

22 

2  .  1 1  ' 

2.20 

,0357 

23 

2.2  1 

2.30 

,0342 

24 

2.3* 

2.40 

,0346 

1 

n.Oi 

1.00 

,0402 

2 

1 ,00 

2.00 

,0906 

1 

.  n  1 

2.30 

,1237 
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1  ,)  JU  V  4 -6  A  L"  1 
«  CJ^RLtA  HIS  1- 

i  UA-H  1 n  t 

:ituC*  ,1*  1,V2*. 

Cm  l  «un/hi /of  V  LM^«ijN/Ml/()Ff-  3  HR 
Of  ,f  A*E  ,244141t-03  ,23O0O0t>0P 

I  \  f  t  W  v  AL  « 

Mix  b 

mZ 

MA*  b  «HS  RA1E  *UlSE 

hi  ARC  SEC/SfcC 

1 

c ,  s.  o 

.01 

.0002 

2 

.Hi 

.*2 

.0004 

3 

.m2 

.03 

,0007 

4 

,03 

,04 

,0009 

b 

•  0  4 

.Mb 

,0012 

6 

.  ob 

,06 

.0015 

7 

,  46 

.07 

,0016 

8 

.*7 

.08 

,0016 

9 

•  *)6 

.09 

,0020 

1/ 

.«9 

.10 

,0023 

1 1 

.  1  Hi 

.11 

,002b 

12 

.  1  1 

.12 

,0027 

l  3 

.12 

.13 

,0031 

1  4 

.13 

.14 

,0033 

1  b 

.  1  A 

.15 

,0031 

16 

.16 

.16 

,0037 

17 

.16 

.17 

,0037 

18 

.17 

.18 

,0035 

19 

,18 

.19 

,0039 

2*1 

.19 

.2» 

,0036 

21 

.2* 

.21 

,0042 

22 

.21 

.22 

,0040 

23 

•  22 

.23 

,0040 

24 

.23 

.24 

,0041 

l 

V)  ,  00 

.10 

,004b 

2 

.  10 

.20 

,0106 

l 

.HO 

.25 

,0146 
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1  A  Jl)\  4  -  H  '■>  c  *  2 

;  ^4-m  I  a  C  m  2  *• 

CHlBUH/HI/UFF 

CH2»0N/HI/UFF  3  HR 

*  CO'ir'tt*  PIS  I.m 

dtuC*  <6*  ;i 424. 

uF,F  ARE  .244141E 

-M3  ,250000t+00 

l vrtkvAt.  u 

M  I  r»  F 

MAX  F 

kMS  k A I E  NOISE 

H2 

M2 

ARC  SfcC/SfcC 

1 

te>  ■  it  /> 

.Ml 

,(00142 

2 

.Ml 

.m2 

,0004 

3 

,b3 

,0006 

4 

.03 

,04 

,0007 

5 

.04 

,»5 

,0009 

h 

,05 

,«6 

,0012 

7 

,1/lh 

,w7 

.0014 

a 

.*7 

,0« 

.0017 

4 

•  mF 

,W9 

,0017 

14 

,v.(9 

.in 

,0020 

l  I 

.  in 

.11 

,0022 

12 

.  1 1 

.12 

.0021 

1  4 

.12 

.13 

,0025 

1  4 

.IS 

.14 

,0024 

l  s 

.  1  4 

.15 

,0028 

1  6 

.lb 

.16 

,0027 

17 

.16 

.17 

,0031 

18 

.1? 

.18 

,0034 

19 

.  1  « 

.19 

,0034 

20 

.19 

.20 

,0035 

21 

.21' 

.21 

,0034 

22 

.21 

.22 

.0036 

2.1 

.22 

.23 

,0038 

24 

.23 

.24 

,0037 

1 

y  ,00 

•  in 

,0039 

? 

.in 

.an 

,0090 

1 

►  .  »ii' 

•  25 

,0125 
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LOGARITHMICALLY 


t  1  JO  M  ■“>-  1 

J  J  A  -  v  l  A  U "  l  im 

L  6  1  ■  0  N  /  L  O  / 1  N 

l.H2»UN/l  O/tN  6  MIN 

»  Z  <  <■'  f  S  I  » 

tiLuL*  lwi?4. 

Uf-  ,  V  ArfF  ,  19531  3fc 

-1*1  ,2000006*02 

ivrt^vAi,  « 

ftf»,  f 

0  A  X  ^ 

RMS  NATS  NQJbt 

.i7 

M  2 

ARC  S t  C / SLC 

l 

v1  .  tort 

l  ,00 

,4168 

2 

1  ,«w 

1.99 

,6468 

3 

1,99 

2.99 

,6693 

4 

2,99 

3.98 

,6860 

5 

3.96 

4,96 

.  1007 

fc 

4,96 

3,98 

,1426 

7 

3.96 

6,97 

,1015 

8 

0,97 

7.97 

,1044 

9 

7.97 

6.96 

,17157 

1  V4 

6 ,9ft 

9,96 

,1023 

l  1 

9.  J6 

1(4.96 

,0969 

12 

lk>, 96 

1  1.95 

,0  965 

13 

11,93 

12.95 

,0968 

1  4 

12,93 

13.95 

,0922 

l  5 

13,95 

14,94 

,0857 

16 

14,94 

15.94 

.0833 

17 

13.94 

16.93 

,0808 

16 

16,93 

17.93 

,0760 

19 

17,93 

16,93 

,0733 

20 

16,93 

19,92 

.0749 

1 

'.'1  ..in 

4,9fl 

,1564 

2 

4.96 

9,96 

,2310 

3 

9.96 

14.94 

,2123 

4 

14,94 

19.92 

,1739 

1 

,1  ,  VI 0 

2  vl  ,  Ir)  H 

,3925 

A-87 


UKiwmricttXY 


11  JUM  8-2  LH2 
a  CvJlr»Lt'<  RTS  In 

;  U  A  -  V  l  A  LH1  It 
hujC'S  o«  1 02<* , 

CHI suN/LO/fcN  CH2»UN/L0/tN  5  MlN 
DF,F  ARE  .198515E-01  ,20W0lfl0t-H}2 

I  M  r  tW  v  Ml  a 

1-t  1  N  Y 

H  / 

HAX  Y  WMS  HATE  NOISE 

HZ  ARC  stc/stc 

1 

v.1  ,  I/'  M 

1  .no 

,0184 

2 

\ 

1.99 

,0374 

3 

1.9R 

2,99 

,0508 

4 

2.99 

3.96 

,  07  9 M 

2 

4.98 

4.96 

,1482 

6 

4.48 

8 , 9  8 

.1311 

/ 

8,96 

0.97 

.1474 

H 

0.97 

7,97 

,1605 

9 

7.97 

a, 96 

,2917 

1  4 

6,96 

9.96 

,2021 

1  1 

9,46 

10.96 

,2182 

12 

1  0,46 

11.96 

.2307 

13 

1 1 ,4b 

12.98 

,2441 

1  4 

12,48 

13.95 

,2435 

1  8 

1.8,48 

14,44 

.2456 

16 

14.44 

18.94 

,25b7 

1/ 

1  J.  94 

16.93 

,2717 

i  a 

10.98 

17.93 

,2609 

19 

1/.93 

10.93 

,2509 

16.93 

19.92 

.2558 

1 

*'  ,  y  A 

4.ya 

,1808 

2 

4,98 

9,96 

.4396 

1 

9.4  6 

14,94 

,5279 

4 

14.94 

19.92 

.5869 

1 

Ifl  ,  0  tA 

20,00 

,9252 
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11  JUM  5- 3  A  Crtl 

;  0  A  —  V  lA  c^l  N 

CHI SON/UU/tb 

LH2*0N/L0/fcN  2,5 

<*  CJMPU-X  KKS  In 

DUlC*  US  lk)24. 

uK,E  ARE  .195313E 

-21  ,2P>0000E*02 

I  S  1  tW  v  A(_  4 

Mil  ¥ 

MAX  P 

WHS  RATE  NOISE 

n 

HZ 

ARC  SEC/SEC 

1 

•/)  ,  0 W 

1.00 

,01o7 

2 

l  .  kin 

1.99 

.14510 

3 

1 .90 

2,99 

,0788 

4 

2  ,  99 

3.98 

.0797 

5 

5.98 

4. 98 

,0945 

S 

4.98 

b  ,  98 

,0941 

7 

5.98 

t> .  97 

,0952 

8 

0.97 

7.9  7 

,1153 

9 

7.97 

8  ,  9b 

,1046 

1  0 

o,yh 

9,96 

,1069 

1  1 

9.96 

in. 96 

,1109 

t  ? 

10,96 

11.95 

,0944 

13 

11.95 

12.95 

,0948 

l  4 

12.95 

13,95 

,0911 

lb 

1 3 . 95 

14.94 

,0837 

1  0 

14.94 

15.94 

,0806 

17 

13,94 

lb. 93 

,0840 

1W 

1  b  .  9  3 

17.93 

,0782 

1  9 

17,93 

18,93 

,0774 

2k! 

15,93 

19,92 

,0775 

1 

k!  .  .  )  0 

4,98 

,  1  5b3 

2 

4  ,  98 

9.96 

,2315 

3 

9.9b 

14,94 

,2133 

4 

14.94 

19.92 

,1779 

l 

t>  .  rl  0 

2n  ,idtf 

,3945 

A- 9 1 


K)TH  HRS  BEEN  RVERRGE1  LOGRRITWflCflLLY 


*»Tfi  HRS  KEN  BVERflCO  LOGURITHHICflLLY 


J.l"  ‘>-'1 

-jhkli.  x  pi 

L’i  t  ,  1  A  -  v  I  A  L  «  J  '  ■ 

S  I  '1  tlLl'C"  v  3  14JJ4. 

L-H  1  »UN/l  O/LN  CH<!»UN/LU/tN  l  MIN 
i'F,K  AKI  .97636.JE-P1  , 

I  t  k  v  A  L.  tJ 

n  1  .«,  r 
i7 

MAX  ►  kHj,  kAIh  NJISE 

Hit  AHC  StC/StC 

1 

«J  .  w  / 

y.  96 

.291 02 

2 

¥  ,  yin 

19,92 

,2979 

.V 

W.9? 

29.88 

.2393 

4 

Pbi.ait 

39,  M 

.1879 

:i 

3  V  .  fl  4 

49, dM 

.1434 

o 

4  *  .  8  H 

59.77 

.1192 

/ 

69.73 

,107  1 

M 

O'*./} 

79.09 

,  iWbfl 

•) 

7  y  .  n  4 

fly  .  65 

.1148 

1  / 

X  9  .  if) 

99.61 

.1128 

1 

-I...M 

1  I'W,  wtt 

.5912 

A-95 


LOCaRITHWICULLY 


li  ju™  c.*?. 

#  CjHpl.c*  HTh  IN 

lMft^vAL  » 


}  J  A  ••  V  I  A  0  H  1  Is* 
bLUl>  0*  l****. 

niN  y 
HZ 


CHlaUN/LO/tN  CHi-ON/LO/tN  1  MN 

u(.,F  AH  6  .976563E-01  ,1000006+03 


KMS  KATE  NOISE 
ARC  SfcCZSEC 


1 

2 

.5 

4 

:> 

b 

/ 

8 

<J 

1*4 


1 1.00 
y.9b 
\  h,^2 
2*.b* 
39.64 
49,60 
69.// 

f>9 , 73 
;y  ,b9 
uy  ,bb 


y  ,yfc 
i».»? 
ay  ,b« 

39.6  4 
4y.«« 
»y,Z7 
6  y  .  7  3 
7V  ,  69 
»y.b5 
9y  .61 


,5043 

,6632 

,7663 

,4760 

,2645 

,1596 

,1100 

,0999 

,4755 

,0660 


1 


0  ,  <’  0 


100,00 


1,4709 
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joN  6-1  C  H2  #  UA«V  1a  L"1  N  (,H1«0FP  CH2«UN/|.Q/6N  9  MlN 

.  .  j-iP|  r  *  **Ij  l.i  «t*  i*'*4,  up ,  f  ARE  .195313E-01  ,200000t*02 


<  (  V  At.  4 

*  1  n  b 

MAX  F 

HNS  RATE  NOISE 

nZ 

HZ 

ARC  SEC/SEC 

l 

o ,  n<5 

1.88 

,0156 

2 

1,88 

1.99 

,0385 

3 

1.99 

2.99 

.0574 

4 

2.99 

3,98 

,0612 

5 

3.9B 

4.98 

,1302 

6 

4,98 

5.96 

,1336 

/ 

b.9« 

0.97 

,1564 

8 

0,97 

7.97 

,1657 

9 

7.97 

8,96 

,2011 

18 

0 , 9h 

9,96 

.2119 

1  1 

9.96 

18,96 

,2229 

12 

1  8, 9b 

11,95 

,2556 

13 

11.9b 

12,95 

.2597 

14 

12.95 

13,95 

,2401 

lb 

13.95 

14.94 

,2719 

to 

14,94 

15,94 

,2643 

17 

15.94 

10,93 

.2691 

18 

10.93 

17,93 

,2634 

19 

17. 93 

16.93 

,2554 

28 

10.93 

19,92 

.2596 

1 

itf  ,  ui  W 

4,98 

,1690 

2 

4,98 

9,96 

,3958 

3 

9.96 

14,94 

.5604 

4 

14.94 

19,92 

,5068 

1 

«3,V>8 

28.00 

.9210 

A-99 


=Ol*  1.0  E* 


II  II  M  II  II 


fOT9  HRS  BEE*  BVOWCO  LOOWITWICHLl  Y 


12  Jjn  >>-?.  Ch2  | 

|  Ua-v  j.A  Chi  "i 

Chi  sl)FF 

CH2»0N/L0/EN  1  MIN 

n  *  PIS 

UlUCiv  O  «  1  w  2  4  , 

DF , F  AKt  .B76S63E-01  ,100000fc*03 

iNTt^VAU  it 

h  [  isj  >■ 

MAX  K 

N MS  HATE  NOISE 

HZ 

rlZ 

ARC  SEC/SEC 

1 

O  .  V-i  11 

9.96 

,4147 

7 

9,96 

19.92 

,6962 

3 

19.92 

29 ,  as 

.6400 

4 

29,  b8 

39,o4 

,4754 

j 

39,  64 

49,00 

.2667 

0 

4y ,  tiki 

59,77 

.1560 

7 

69,77 

69,73 

,  1090 

a 

69.73 

79,69 

,0979 

9 

79.69 

89,65 

,4750 

i  '.i 

09,65 

99,61 

,0683 

i 

it}  ,9 >0 

100,00 

1.5014 

A- 101 


LOCflRITMflCflLLY 


12  JUN  6-3  CH2  I  'U-v  U  CHl  N  CH1«0FF  CH2«0N/(.0/£N  40  MIN 

»  COMPLEX  PTS  In  0LUC4  0«  102*,  l)F,P  ARE  ,24414lE«02  ,250000E*0t 


INTERVAL  * 

H  I  m  F 

MAX  F 

RMS  RATE  NOISE 

HZ 

HZ 

ARC  SEC/8EC 

1 

0,00 

.10 

,0017 

2 

,1« 

.20 

,  0035 

3 

.20 

.30 

,0054 

4 

,30 

.40 

,0076 

& 

.40 

,50 

,0096 

6 

,50 

,60 

.0112 

7 

,60 

.70 

,0131 

8 

.70 

,80 

,0154 

9 

,  80 

•  90 

.0167 

10 

,90 

1,00 

,0196 

11 

1,00 

1,10 

,0217 

12 

1.10 

1,20 

.0221 

13 

1,20 

1,30 

,0240 

14 

1.30 

1.40 

,0250 

13 

1.40 

1.50 

,0265 

16 

1.50 

1,60 

,0274 

1 7 

1,60 

1.70 

,0205 

18 

1.70 

1,80 

,0300 

19 

1 .80 

1.90 

,0321 

20 

1.90 

2,00 

,0318 

21 

2.00 

2.10 

,0337 

22 

2.10 

2.20 

,0324 

23 

2.20 

2,30 

,0322 

24 

2,30 

2,40 

,0334 

1 

0,00 

1,00 

,0382 

2 

1,00 

2,00 

,0858 

1 

0,00 

2.50 

.1196 

A- 703 


1 


1  2  J  1 1  N  h  -  '1 

v.H2 

;  It  i-v  1  A  L '1 1  .. 

CHI  =  IJH 

C«2*0h/l0/KK  3  riR 

i '  r.  jrtb  i.t  x  *’ 1 

O  I'N 

H  L  U  C  *1  •  '  *  1  A  2  4  , 

UH  AKr  .244141E-H3 

,  ♦HU 

I  ’J  I  r  b,  V  A  L  ‘1 

*1  1  N  ► 

11  A  A  f 

KHS  K  A  T  1.  NOlbl 

Hz' 

HZ 

ARC  StC/StC 

1 

Vi  ,  '1 H 

.HI 

? 

1 

•  »2 

,  3*1  4 H 

.1 

.-'2 

.US 

.itiPfbH 

4 

.vi3 

,  H4 

,3B/t> 

b 

,U4 

.**5 

,*>H93 

b 

.*>5 

,  w6 

,«)12!> 

7 

.v  H 

.07 

,3122 

H 

.'■17 

,d8 

,  2>  1  4  b 

9 

,iift 

,t0« 

,  B  1  b  4 

1  V 

•  HJ- 

.  it' 

,0193 

1 1 

.  1  •’ 

.  1  1 

, (0222 

19 

.  1  1 

.12 

,io2fcb 

1 .) 

.1? 

.1.3 

.*238 

1  4 

.  13 

.14 

,B2b3 

11 

.  1  4 

•  1  5 

,0281 

1  H 

.  tl 

.16 

,  ifl2b8 

17 

.  It 

.17 

,b3b!> 

1  H 

.17 

.1* 

.10297 

19 

.  1* 

.19 

,  B3o1 

2tf 

.  1  * 

.2H 

.32  9? 

21 

.2 'l 

.21 

.0322 

9  2 

.21 

.22 

,U3b3 

2  3 

.22 

.23 

.  (03  1  b 

24 

.9  1 

.24 

,  0343 

1 

u  ,  3  » 

.  1H 

,  *13/  1 

2 

.  1  1 

•  2*1 

,08b4 

1 

H  ,  V  l1 

.21 

.1198 

A  - 1 05 


LOOWITHBIOIULY 


13  Jliv  /-I  (.Vi  ;  i.A-H  !*-/>  (.  vt,«nN/l.  n/Lw  CH*»u4/LU/fcN  5  MJN 


<t  CjMHLt*  P  i  S  IN  blue*  uP,P  ArtE  .  1  9531  4P.-01  ,200000fc*02 


1  S  f  l*  v  A(_  » 

11  I  M  P 

MAX  P 

KMS  W AT  E  NUlSE 

r>I 

HZ 

AKC  StC/SLC 

l 

*1  , 

1.00 

,0060 

2 

1  .to  19 

1.49 

,0133 

3 

1,49 

2,99 

.14232 

4 

2.99 

3.98 

,Xi357 

5 

3.48 

4,98 

,108(04 

6 

4.98 

6,98 

,10610(1 

7 

3.98 

6.97 

,(0752 

ti 

6. 97 

7.97 

,10972 

4 

7.97 

o,96 

.1191 

10 

« .  y6 

9.96 

.14*9 

)  1 

9 ,96 

in, 96 

,16/8 

1* 

1  n  .  46 

1  1.95 

.1938 

13 

1  i  .  y  b 

12,95 

,2056 

1  4 

1  * ,  4b 

13,95 

,2106 

1  5 

lb.  4b 

14,94 

.2143 

16 

14.44 

15,94 

.2119 

17 

16,94 

16.93 

,2144 

1  h 

1  6  ,  3 

17,93 

,1778 

1  4 

17.90 

18,93 

.1798 

*0 

10.43 

19.92 

.1626 

1 

K.  -It) 

4.96 

,10925 

2 

4.9« 

9.96 

,2309 

3 

y,96 

14,94 

,4453 

4 

14.94 

19,92 

,4254 

1 

* .  nn 

20.0H 

,  0656 

A-107 


•fir n  HRS  BEEN  PVOfPCEJ  LOCflUTWIICULLY 


1  A  JU*.  7-2  iMi!  ;  I.’A-H  U.f  I  VtiaHN/U  fVEN  CM2»UN/LU/tN  5  H 1 N 
•>  C'lMPLt*  R  •  S  Iix  ->l.;Ca  v,m  l»24,  (;F,K  AKb  ,195313E»01  ,200&00t*02 


1  s  I  t»V  At  * 


M  I  N  F 

HZ 


rl  A  X  F 
HZ 


NMS  RATE  NUISE 
ARC  StC/SEC 


1 

0  ,  0  A 

2 

1  .  0*! 

A 

l  .99 

4 

if.gg 

6 

a.  yw 

6 

4  ,  y6 

7 

o.yw 

« 

o  .  y  7 

g 

/  .97 

1  / 

6  ,  y6 

1 1 

y  .  yb 

1  2 

i  <i.y« 

\  A 

1 1 ,ys 

14 

1  2  ,  y  .4 

lb 

lo.yb 

ifc 

14,94 

17 

13,94 

16 

to.yi 

19 

1/  .y«J 

2H 

lo  ,y3 

l.wei 

,0154 

1.99 

,0353 

2,99 

.0575 

A,  98 

,  06  36 

4,96 

,1748 

£5,96 

.1261 

6,97 

,1490 

7,97 

,1711 

6,96 

,200? 

9,96 

,2030 

1  ifl.ttfi 

,2142 

11,95 

,2040 

12,95 

,2145 

to,95 

,2255 

14,94 

,2433 

15,94 

.2299 

lb. 93 

.2232 

17,93 

,2328 

16.93 

,2451 

19,92 

,2303 

1 

2  4 ,  96 

A  9,yb 

'4  1 4  ,  i  < 


4,96 

,2057 

9,96 

,3862 

14,94 

,4926 

19,9? 

,519b 

l 


2*1. 0M 


64  l  ft 


mtTft  HdS  KEN  BVEV9GEJ  LOOWITHmCflLLY 


1  i  JUn  7-3  L  V  l>  ;  UA-N  Ia-*  LVC»«ON/lO/tN  C  N2  «UN /I.  U  / 1 N  1  MIN 
ft  CJMHLtX  Pis  IN  bLULA  t>»  1»24,  QF,F  AWF  ,9/65ft3E»ai  ( 1  A6i000t*03 


l^Tt«vAU  ft 

hi n  F 

MAX  F 

KMS  RATE  NOISE 

h  Z 

HZ 

ART  StC/SEC 

1 

9,03 

9,96 

,2791 

2 

9,96 

19,92 

.7518 

3 

19,62 

29,8b 

,3752 

4 

29,88 

39,84 

,1985 

5 

.19,  84 

49,89 

,1129 

6 

49,83 

59,77 

,9797 

7 

59,77 

69,73 

,9494 

8 

69,73 

7  9 , 6  '1 

,3388 

9 

79,69 

89,56 

,8341 

lk' 

89,65 

99,61 

,9274 

1 

3,33 

1  38,93 

,9176 

A-ni 


13  JU\  7-4  UVU  ;  Ja-w  I  V(G*0N/Ln/EM  CH?*ON/LO/EN  40  mIn 

*  C'IMPCt*  P»S  J'v  rilMO  *«  j024f  l)E  ,  F  AH  K  .244141E-02  ,250&00fc*01 


1  'iTEhvAu  »i 

HJN  t 

MAX  F 

HMS  RATE  NOISE 

HZ 

HZ 

ARC  SEC/SEC 

1 

0,4  to 

,ito 

,0009 

? 

.10 

•  2to 

,0022 

4 

.2- 

.3 0 

,0033 

4 

,30 

,40 

,0047 

s 

,  40 

,50 

,0057 

6 

,60 

,0071 

7 

,hto 

.70 

,0084 

8 

./to 

,80 

,0101 

9 

,  so 

,9to 

,li)108 

J  to 

,  yo 

1  ,wto 

.0199 

l  1 

i  .no 

1,10 

,0137 

12 

l ,  ito 

1,20 

,0145 

14 

1.2M 

1.30 

,0151 

14 

1 . 30 

1 ,4to 

,0159 

15 

1 . 40 

l  ,50 

,0151 

15 

1 .50 

l.bto 

,0167 

1  7 

1  .bto 

1,70 

,0187 

18 

1.70 

1,60 

,0182 

19 

1  ,flto 

1.90 

,0183 

20 

1,90 

2,wto 

,0199 

21 

2  ,  u  If 

2 , 1  to 

,0208 

22 

2.1  to 

2.2M 

,0217 

2  4 

2.24 

2.30 

.0210 

24 

2.30 

2,40 

,to203 

1 

0  .  toto 

1,00 

,0284 

2 

l  ,  oto 

2,toO 

,0535 

\ 

2.50 

,0765 

A-113 


A  TWO  I HHJ.  I  I33tM13Ab  XJL3B  st*i  t)lt« 


r  t.  T  ■„  rt  4  ^  *  a 

14  JcjN  7-1  LVL  t  ilA-n  lA-f.  I.V(;»ON/t .n/fc'N  CH2»0N/C0/£H  4  HH 

0  CJHPLK  01  S  I.  ULUCN  I'!**.  I'F.f  AWf;  ,2d414lE»«4  ,250M0Ht*0B 


Ivltt-vAl  * 

T  i<t  Y 

MAX  t 

RMS  KATE  NOISE 

mZ 

H7. 

arc  stc/stn 

i 

.HI 

,0002 

2 

.41 

,142 

.0004 

4 

.42 

.03 

,0003 

4 

..14 

,04 

,000b 

1 

.04 

.Hi 

,0006 

6 

,  06 

,0007 

7 

,  0* 

.B7 

B 

. 11 7 

,  MH 

,0010 

9 

.  0« 

,k.y 

.0012 

17 

.04 

.  1H 

.0012 

1  1 

.  14 

.11 

.0012 

1  ? 

.  1  1 

.12 

.14016 

14 

.12 

.13 

.0015 

1  4 

.14 

.14 

,0015 

11 

.  1  4 

.16 

,0014 

It) 

.11 

.16 

,0017 

17 

.16 

.17 

,0018 

1  H 

.17 

.IK 

,0020 

19 

.  1» 

.19 

,0020 

24 

.19 

•  2M 

,0020 

21 

.24 

.21 

,0021 

22 

.21 

.22 

,0020 

2  4 

.  22 

.23 

.0021 

?4 

.2* 

.24 

.0022 

l 

H  ,  0  0 

.1? 

.0024 

2 

.14 

,20 

,  00b5 

1 

«i  ,  o  i. 

.25 

,0076 

A- 115 


!«>>.->  Jll'.  h-1  i  "A-H  I  a-* 

a  C  0  M  R  L  l  »  PIS  I*  ct  L  u  C  *  >'> »  l^^4t 

1  M  I  C  R  V  A  c  «»  Ml.Mt- 

HZ 


1 

Vi  .  VI  vl 

? 

l  ,vH1 

.s 

1  ,n9 

vi.gg 

tl 

i,g« 

0 

4  ,vrt 

7 

s.y* 

rt 

b  .g; 

y 

/  ,y7 

1/ 

ci ,  y  6 

1  v 

y ,  y* 

12 

t  VI  .  yft 

Vi 

U .  y  s 

1  4 

1 2 .  *b 

t  i.ys 

LV(,J|)M/I  u/o^  CM2*UN/LU/0F^  t> 

ak(  .aeinutfttt+m? 

hAX  f  RMS  RATE  NOISE 

n?  ARC  SEC/SEC 


1  .VHP 

.UWS'H 

l.WQ 

,U«I4B 

2,yy 

.  fc9t4  7  7 

o ,  yd 

•  01  (tf» 

j  .  y8 

o.yd 

,  H  i  67 

t>,y7 

,(0101 

z  ,y7 

,14216 

« ,  ye> 

,14242 

y.yh 

,v02/B 

no.yn 

,(0208 

1 1  ,y5 

,  (03 1  (0 

12,9S 

,  v?3i8 

u.ys 

,  v)3b5 

14, «4 

,toi/7 

1  1  J  I  -  ■<-'?  k.H.> 

A  uJHt'Lt*  HIS  I’M 

l  \  r  v  At  ■» 


;  ij  A  -M  {«-«  ■  I  vr.si)N/t»i/Oh  f  C»i2*IIN/LII/UFF  t>  "  1  ^ 

„UUCi\  “.=  122*.  u  F  i  f  Ak  h  .195313E-21  ,2*B2i4tft*i42 

rllN  ►  n  A  x  F  RMS  RATE  NOISE 

,,2  ,1Z  ARC  SfcC/SEC 


1 

mi  ,  mi 

1  .  vo  C4 

.141078 

2 

1  ,wn 

1.99 

.2159 

1  .99 

2,99 

.14189 

4 

2.99 

3.98 

.14221 

r> 

3,y* 

4,98 

,22  47 

5 

4  ,  >'8 

s.yH 

,14255 

7 

S.sIH 

0,97 

,22b9 

o  ,  9  7 

/  »  9  7 

,14273 

7  .  y  7 

8,96 

, i42/8 

1  W 

o.  y* 

9,96 

,14275 

i  t 

y  ,96 

Ik). 96 

,id265 

t  2 

1 1 .  y  6 

1  1.96 

,.4265 

1  3 

1  1 ,9*1 

12,95 

.2254 

1  4 

1 2 ,  y  3 

13,95 

,2273 

l  ^ 

1  3 .  y  ti 

14.94 

,227  5 

\  ^ 

14,  94 

15,94 

,2262 

i  7 

t  5,  y4 

16.93 

,2273 

\  A 

10,9.5 

17.93 

,2292 

\  9 

17,93 

lb. 93 

,22b4 

i  + 

1  d  ,  9  3 

19,92 

.2256 

1 

■_» 

vl  ,  .-to 

4 , 98 

,2421 

4  ,  y  « 

9 ,  yo 

,2624 

J 

9,90 

14,94 

,2626 

4 

14,94 

19.92 

,2623 

1 

2  ,  mUO 

2  2 , 2  0 

.1131 

A- 119 


tors  HRS  BEEN  RVERRGQ  LOCflSITmiCHLLY 


J  >j  JUN  rt-3  uvi»  J  uA-H  »a-*  |.vf.«ON/L(l/OKF  CH2»0N/LrV0FF  1  HJN 
tt  COHFl.t*  9  16  I'm  bLUC*  8»  182*1.  OF*P  ARI  .976b63E»fll  ,ttt8888t*WJ 

Internal  <»  m  J  ,y  (•  haaF  RM5  RATE  NOISE 

hZ  (*Z  ARC  StC/StC 


1 

2 

3 

4 

s> 

6 

7 

» 

9 

171 


8  ,  .1 W 

9,98 

,8531 

9.96 

19.92 

.1282 

Jy  .92 

?9,b» 

.11/9 

29,88 

39,84 

.881/ 

39 , 8  4 

49,  o« 

,8568 

4y,«n 

59.7/ 

,8466 

b  9 , 7  7 

69.73 

,8376 

89.7  7. 

79,69 

,8322 

79, t>9 

69,65 

,8299 

“9  ,ob 

99.61 

,8261 

1 


8  ,  l'.  M 


1  88.88 


.2178 


:aa 


1  -j  Jun  n-4  uVb  ;  l)A-h  Ia»w  lVo.bUM/Uj/OFF  CH2auN/L.u/ijFF  40  mIn 
#  CJMPLtX  P I  S  iM  olUC*  ..a  1^24,  -;F,F  AH1  .244141E-02  .  250f5oOt>0  1 


I  vTERv  A(.  » 

it  I  n  y 

MAX  F 

WHS  HATE  NOISE 

HZ 

H? 

ARC  StC/3fe.C 

1 

0 ,  .10 

.10 

,  10022 

l 

•  1*4 

.2" 

,0005 

A 

.20 

.3/ 

.0007 

4 

.30 

.  4  0 

8 

.40 

.aw 

,0012 

b 

•  ao 

,0/ 

,0014 

1 

.OH 

.7/ 

,0018 

8 

.70 

,0020 

9 

,  Ot-- 

.90 

,0024 

1  0 

.WCt 

1.00 

,0024 

1  1 

1 .11/ 

1,10 

,0027 

1  2 

1.10 

1 ,2M 

.0028 

13 

1  .*'3 

1.30 

,0032 

14 

1 ,3.1 

1.40 

,0033 

lb 

1.40 

1 .50 

,0034 

10 

l.ao 

1 .60 

,0036 

1/ 

1,0/ 

1.7/ 

.0035 

18 

1 . 7  0 

1.00 

,0038 

19 

1.0/ 

1.90 

.0040 

2a 

1.9/ 

2.00 

.0039 

21 

2,  OH 

2.10 

,0041 

22 

2.1/ 

2.20 

,0041 

23 

2.2/ 

2.3/ 

,0042 

24 

2.3/ 

2.40 

,0042 

1 

0  .  kj  0 

1  ,  k’O 

,0053 

? 

1 . 30 

2 , 00 

,0109 

\ 

H  ,  OH 

2,50 

,0153 

A-123 


■PTB  HOS  KEM  BVOWGEJ  LOGflRITWfICflLLY 


1  •)  Jhn  rt-b  ;  ja-m  LA-+  f>i2«0w/L n/UhF  3  oh 

a  CJMHLt-*  P'S  I  n  oL  UCa  102«,  fiF,f  AKi  ,?44l4lF-03  ,  25  0000t*00 


l^rcHvAu  a 


II  I  n  1 

H/ 


MAX  *• 

HZ 


KMS  WAlt  MUISE 
AHC  StC/SfeC 


1 

2 

.5 

4 

5 

f> 
/ 
M 
V 
I  0 
l  t 
12 
1  3 
14 
1  t> 
lf> 
t ; 
1H 
1  9 
20 
21 
22 
2.1 
24 


VI  k-' 

.01 

.0031 

Vl  l 

.*'2 

, 0004 

2  2 

.03 

.Hid  (#2 

/I 

.If.  4 

.0002 

vi  4 

.  Wt> 

.  «M4w)2 

0  M 

.kit) 

.0902 

vtn 

.*7 

k'/ 

.Wfi 

,0002 

v)o 

,w002 

2  V 

.1* 

,0002 

1*' 

.  1  ' 

,00»3 

1 1 

.12 

.0003 

12 

.13 

.0003 

1.1 

.14 

,0003 

1  4 

.I* 

,  0003 

It) 

.1" 

.0004 

1  0 

.17 

.  0004 

17 

.10 

,0004 

it* 

.19 

.0004 

1  0 

,22 

,0004 

2/ 

.21 

,0004 

21 

.2? 

,0004 

22 

•  23 

,000b 

2  1 

.2-4 

.0004 

1 

2 


Ifi  ,  '4  l" 
.  1* 


,  It*  ,0032 

•  2*4  ,0011 


1 


■  .  ‘A  11 


.2ft 


,0035 
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1/  Jt!\  9-1  Cul  K'SU/'  t,*2  tCu  ;  -ia-H  Irt  CM1  t-  tHl  «tH^«UN/La/fcN  S  h  I  h 
»  CjMRLtX  ►MS  1  -N.  bLUf>  ws  1(0^4,  ijE.F  AM  ,195313E-Hl  ,26HO6l0&)fc.*id2 


j  s  r  tw v  al  u 

^  1  IN  Y 

hftx  ► 

RMS  RATE  NOISE 

HZ 

rt?. 

ARC  stc/stc 

1 

«:■ ,  *  Id 

1  ,wn 

,2)213 

2 

t  ,  ."(d 

1,99 

.0584 

3 

1 .99 

2.99 

,2)9261 

A 

2.99 

6.98 

.1241 

b 

3.9H 

4,98 

.3447 

t) 

4.9H 

b,9* 

.  1951 

7 

5,  98 

6,97 

.2258 

8 

c>.97 

7,97 

,27109 

9 

7.9/ 

8.96 

,3996 

1  / 

e.go 

9 ,9* 

.3318 

1 1 

9.9* 

1  11,90 

,3421 

12 

1  *<  .  90 

1  1.96 

.3317 

l  A 

11,93 

12.9b 

,429b 

l  >J 

12.9b 

18,9b 

,3241 

lb 

13.9b 

14.94 

,31042 

1  6 

Id. *4 

15,94 

,2797 

1/ 

lb. yd 

1  0 , 9  3 

.2819 

1  H 

10.96 

17.93 

.2877 

14 

1  /  .96 

IB, 93 

,2593 

24 

1  o  ,  9  3 

19,92 

.2728 

1 

.1  .  H 

4.9H 

,3828 

2 

4,91 

9,96 

,6574 

0 

9 . 9h 

14,94 

,78)05 

4 

10.94 

1  9,92 

,6181 

1 

ll  .  Hi-' 

7  *’  ,  w  b 

1,2553 
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BftTP  HRS  KD4  BVERRGO  LOGRRITWICRLLY 


1/  JI.N  9-2  C.m?  K S it /  I.M1  t.n.'  ;  i.A-M  IA  L"2  I*  LH1  sLH2«UN/(.0/fcN  6  MIN 

«  CvJM^Lt*  -  IS  ir,  ftlUO  i’B  l'1*;4*,  ItE.R  A  N  t  .  1  9551  -41 


I-jIl^VAL  *♦ 

M  I  N  V 

MAX  f 

M  MS  HATE  N(J  I  SE 

.1/ 

H7 

ARC  StL/SfcC 

1 

1 1  ,  Kit* 

l.m« 

,0147 

2 

1  ,  *14 

1.99 

.4372 

3 

1  .  y‘) 

P.99 

,4578 

4 

2  .  R  R 

3.98 

,4859 

3 

3,Rft 

4,9ft 

,  1 2 o6 

ft 

4.98 

3,9* 

.1294 

7 

D.Sii 

ft, 9/ 

,1614 

H 

p,  97 

7.97 

.1799 

9 

/  ,  9  7 

0,9ft 

,  18o3 

1  .1 

m  .  y 

9,9ft 

,  1994 

1  1 

9  ,  Rft 

llfl.ith 

,213ft 

IP 

W1 ,9ft 

11.9ft 

.2344 

1  3 

11,9ft 

12,95 

,2244 

]  4 

12.95 

1 .5,95 

,2395 

IS 

13.9ft 

14.94 

,  2  3o8 

t  6 

14.94 

lb,  y4 

.2438 

1  7 

13,94 

1  ft  ,  9  .5 

,  230ft 

1ft 

1ft. RJ 

1  7 . 9 .5 

,  2328 

1  R 

l/.R.t 

10. 9,5 

.2352 

24 

1  0  .  y  3 

19.92 

.2234 

< 

.  ,  k- 

4 , 98 

.1748 

2 

«  ,  9  ft 

9 , 5/6 

,3874 

3 

y  .  y  ft 

14,94  , 

.5132 

4 

14.94 

19,9? 

,5242 

1 

?  4  ,  VV 

,0493 

.11  ■  >,  u  -  i  a  c;  h  \ 

n  S 1 1  /  l>2  K  C ' 1  .*  n  a  -  h 

1A  rril  1 

LHl«CH2«UN/L0/tN  2,5  MIN 

JNHU*  (’IS  1 1- 

rSl_'K>  ‘i*  1*V4,  OF,F 

ABB  ,  iyb513F-(ai  .  2(Ax>i*i3tffc>82 

t  9  v  A  L  *» 

,  1  T  t 

MAX  E 

M? 

H  MS  PATE  NOISE 
ART  StC/SEC 

1 

•■i  .  il*1 

1  ,k>t* 

,  1323? 

2 

1  .  kM4 

1,99 

,x)5b4 

3 

1  ,'V'J 

2. 9'> 

.1 491* 

4 

2,99 

3.98 

,1217 

5 

3 , 9  H 

4,98 

,35513 

b 

4,98 

5.98 

,1936 

1 

b  .  9  8 

o,97 

.2337 

B 

o ,  y  / 

7  .  y  7 

,2899 

7.97 

o.yfi 

,3202 

1 

('.bit) 

y  ,96 

.3399 

1  1 

y .  yo 

n> .  y  b 

,3631 

12 

1 1,  y  b 

11,95 

,3480 

l  3 

11.95 

12.95 

.4183 

1  4 

!<!.:(  b 

13,95 

.31*23 

1  0 

I3.y t> 

14,94 

.3142 

1  o 

1  4  .  y  4 

15.94 

,3(3142 

17 

1  3  ,  y  4 

10,93 

,  2 79W 

lo.y* 

17,93 

,2787 

1  V 

1  /  .*3 

18.93 

.2711 

22 

l  o .  y  * 

1  9.92 

.28414 

1 

* «'  i* 

4,98 

,39(38 

> 

4  ,  y  B 

y  ,9o 

.031(3 

3 

y.yo 

14.94 

.  7862 

4 

14. y4 

19.92 

.0323 

1 

.• , 

£V.V”,i 

1,2544 
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IfiTP  HOS  MEEK  PVCSflGO  LOCflRITHWICPLLY 


1/  jiin  j.jd  c  ►<?  noj/  Cmi  ecu  ma-m  ia  m?  a  chi  »ch^«lin/l  07tN  2,5  min 


n  CjMr'uu*  >J  I  b  i  r,i,uU  'is  uK.F  A*r  ,lvbjUt-Hl  ,200000 t  +  *2 


]  4  I  t  R  4  Al  *» 

il  I  N  1 

MAX  F 

w MS  WAIF.  NO  1  St 

M  / 

oZ 

ARC  StC/StC 

t 

V'  .Bid 

l  ,K>* 

,wl  d6 

2 

1  .oil 

1,99 

,0367 

3 

1 .99 

*,99 

,0557 

d 

a  ,y9 

3 ,  y  *;- 

,  0822 

3 

3,9* 

4,y» 

.  I3b4 

O 

d .9* 

b,y« 

.1170 

7 

b ,  y  n 

0,97 

,1416 

H 

b.yz 

7,97 

.  1577 

9 

/.y  7 

o  .90 

,1846 

1  Id 

tt .  y  o 

9,90 

,2056 

l  1 

9 ,  y  b 

1  id  ,9ft 

,2167 

1  ? 

l  »i .  y  6 

1 1  ,y> 

,2165 

13 

1 1  ,yb 

1  *.95 

.2239 

Id 

1  a .  y  5 

1  3  .95 

.2312 

lb 

13.9b 

14.94 

,234? 

16 

14.94 

lb.  94 

.2343 

1  7 

1  b.94 

10.93 

.2547 

1  H 

10,93 

17,93 

,2463 

19 

17,93 

1  a  ,  y  3 

,  22w2 

2d 

10.9  1 

19.9? 

.2064 

1 

91  »  fcl 

4.9H 

,1733 

2 

4 , 9« 

y  ,90 

,3076 

3 

J  .90 

14.94 

.5031 

d 

1  4 . 9  d 

19.9? 

,5211 

1 

l/l  %  yl  id 

20  ,  B  « 

.6335 

A-l?  j 


MTR  HRS  KEN  RVERRCO  LOCRRITWICRU-V 


1  /  J  i.M  '<-4 

CH  1 

Rljl.l  / 

CH2  feu  1  HA » M 

l  a  r  h  i  f 

CHI «CH2«UN/LU/fcN  1  WIN 

»  CilHRLF  *  f*  i 

.3  i  N 

LOCI' 

lia  1^24.  uF,f 

AkF  ,9/656,Jt-<M  #  1 

I'dffc.Rt/Ai.  a 

n  I  "t  Y 

m  a  a  y 

K  H$  RATF  NUlSf 

Hi 

HI 

ARC  str./stc 

1 

W  .  /I  V) 

y ,  96 

,/4«)3 

2 

9,96 

19.92 

1  .  14(44 

3 

ly.  y? 

29, 

,6fc)01 

4 

29  .  hH 

39.64 

,4724 

t> 

3  9,44 

4y  .a* 

,2764 

n 

4  y .  o  *•« 

69, /7 

.16/2 

/ 

by.// 

b9./3 

,14/4 

R 

6  9  .  /  3 

/y,o9 

.1292 

y 

/  y .  oL 

69,65 

,11/9 

1  A 

Sy.rib 

99.61 

,  1017 

1 

»1  ,  14  n* 

1  f*  .  to  0 

1,6992 
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LOGflRirmrcoLLY 


1/  J'l'i  9-.'  *0.1/  CmI  t.l  i  ,  fiA-H  IA  Cm2  W  L*U=LH,i=  jN/LU/tN  1  rtlN 

A  Cj*VLtX  8  I  5  I'm  riLUCis  t)«  1*J24,  ijF,F  AK>  ,9/b3b3E-Ml  ,  lPMflflX>*fc  +  a3 


I  M  1  fcR  ¥  AL  « 

8  I  M  f 

MAX  H 

WHS  HAIt  NulSfc 

HZ 

HZ 

ARC  SfcC/StC 

1 

Id  ,  4 ‘A 

9,9b 

,42*6 

2 

9,»b 

1  9,92 

,777  6 

I 

19,92 

29,68 

,7259 

<4 

29,68 

39.64 

,44/5 

i 

3  9,64 

49,6* 

.267* 

0 

49 ,  e* 

59,77 

,  lbb» 

7 

59, 7/ 

69,73 

.llww 

B 

69./ 3 

79,69 

,«)971 

9 

79.60 

8  9  ,  b  5 

,4bb5 

I  -1 

89,66 

99, bl 

,  tf  644 

l 

iJ  ,  k)  Id 

1  Id  Iri  .  W  4 

1 ,3579 
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mra  has  ke»  pvetogei  LOcaRiTwu  cully 


1/  IUM  J-  .  lm|  *>../  C-i?  Pi,*1  f  f'A-H  l  A  f'.Hl  t  CH  J  O/cM  4  1 1 N 

t»  ClIHRLt  X  HIS  I..  .iL'iCiv  «>■  1304,  OH,F  AHk  ,  2 44  1  4  1  F.-32  ,  263333t  *3  1 


1  jrfcWvAL  « 

(1  I  N  P 

MAX  P 

HMS  RATE  NU1SE 

*7 

HZ 

ARC  StC/SEC 

1 

1'. 

,3319 

? 

•  in 

.2* 

,3345 

3 

.23 

.31* 

,0376 

4 

.33 

,4k) 

,0133 

r> 

,  43 

,5« 

,3132 

6 

.  3 

.0(4 

,3166 

7 

,0/ 

,73 

.3193 

n 

•  7  >4 

,83 

.3213 

» 

,  03 

.93 

,3673 

1  3 

,93 

1  ,HM 

,3273 

1 1 

1,»H 

1,13 

.3297 

12 

1  .  1  M 

1.23 

,3322 

13 

1 . 2H 

1 .33 

,3336 

1  4 

1 ,3  k) 

1.43 

,  3358 

1  !■> 

l  .  41' 

1 .63 

,337? 

1  6 

1  .53 

1.03 

,3378 

17 

1.6k* 

1.73 

,3435 

M 

l  .  7  *4 

1,83 

,3531 

19 

1  .  *414 

1 .93 

.3452 

2  3 

1  ,*(* 

2.311  ‘ 

.3452 

21 

2 . 3  H 

2,13 

,3439 

22 

2. 1* 

2.23 

,3483 

23 

2.2.* 

2,33 

,3467 

24 

2.3k' 

2.43 

,0473 

1 

kl  .  k  3 

1  .33 

,3617 

2 

1.3k' 

2.33 

.1243 

1 

'1.3  1-1 

2,53 

.1857 

A-139 


1/  JUN  i-/  i.  n  «•  r.nt  f.LU  >  l.A-H  IA  Ch?  *  CM  1  «CH2«flN/l  O/tN  4a  M  I  N 

*»  CDMPLtX  PIS  1  'I  1«<24,  DK.F  A K (-  .244141F-02  ,250H00t*k>l 


1  H  1  fcK  V  At  <f 

1-1 J  x  k 

1 1 A  X  F 

KMS  RA1E  NUlbt 

nl 

HZ 

ARC  str./sec 

1 

0  ,  0  0 

.lk' 

,0013 

2 

.IP 

,?(* 

,0033 

3 

•  20 

.34* 

,004ft 

4 

.3.' 

,4f 

,  00/ 1 

3 

,  4k* 

.  50 

,14066 

f> 

.30 

,6M 

.0105 

7 

.60 

./H 

.0124 

6 

.70 

,0"* 

,0145 

9 

.01* 

.  yu 

.0225 

1  H 

.a* 

1,00 

.0171 

1  1 

l  ,41k* 

l.H’ 

,0196 

l? 

1  .  10 

1,2k* 

,0207 

13 

1 . 2  k* 

1,3k* 

.0234 

l  4 

1 ,3k* 

1,40 

,0229 

lb 

1.4k* 

1 .50 

,026b 

lft 

1.30 

1 ,0k* 

,0265 

1/ 

1 . 6k) 

1  ,/fl 

.02/0 

1H 

1 .79 

1  .60 

,0290 

14 

1  . 

1  ,y0 

.0295 

2  0 

1 .9.* 

2.00 

,0290 

21 

2  .  kH* 

,0316 

2? 

2. 1<* 

2.20 

,0300 

23 

2,34* 

.0319 

2  4 

2 .  3 1" 

2.41* 

,0309 

1 

,1  ,  ,1  0 

1.00 

.0376 

2 

1,00 

2.00 

,0811 

I 


2.50 


1132 


BOTfl  MBS  KEN  flVEBOCCT  LOCaRITW»ZCBU.r 


f  15 

1  '1  1  fc  *  V  4  u 

"tuc;  v"; 

11  T  fv  a 

1 

2 

1 1 7 

'I  AX  f 

*’  •  *> 

3 

.  »>  ] 

.*51 

StC/StC 

H 

.a? 

.<’2 

.000? 

s 

.I-..) 

a  Vi 

.0003 

r> 

.74 

.0004 

} 

.<’*3 

a  /)6 

.0005 

d 

•  a'6 

,  H6 

.0006 

o 

..  7 

.07 

.0007 

i  V 

a  6 

.  *16 

.  0009 

!  i 

.  ') 

a  H9 

.0010 

i 

.  1  a* 

a  1H 

.0012 

I  5 

. :  t 

a  1  t 

.0012 

1  4 

.  J  9 

a  l? 

.0016 

1  5 

a  1  3 

a  13 

.0024 

1 1~ 

.  t  4 

a  14 

.0017 

1  7 

•  1  6 

.16 

.0019 

1  i 

.  16 

a  1  6 

.0H19 

la 

.  1  7 

a  17 

.  0020 

77 

.  1  '• 

•  i  rt 

.0020 

■n 

a  1  a 

a  19 

.0021 

-'if 

.2<- 

.20 

.0025 

c"  3 

.if  1 

a  if! 

.0022 

7  4 

•  ■7.X 

.21 

.0026 

2  5 

,77 

.22 

,0026 

7* 

.23 

.23 

.0029 

7  ! 

.74 

a  24 

.0027 

7  !i 

a  2  5 

.25 

.0032 

2  9 

a  26 

.26 

•  002a 

on 

.77 

.27 

,0M30 

7  1 

.77 

a  24 

.0035 

77 

a  c  > 

a  29 

,0033 

77 

,  7  7 

a  3  at 

.0036 

7  1 

,71 

.3  1 

.0037 

7  1 

.77 

.32 

.0035 

.5  6 

•  M 

a  3  .5 

.0035 

7/ 

a  0  4 

.74 

.0036 

7  0 

a  06 

a  3  6 

.0041 

7  if 

.05 

.  36 

.  0040 

4  7 

,  7/ 

.37 

.  0040 

7  1 

.70 

a  56 

.0042 

7  P 

.oil 

.39 

.*'042 

•*3 

a  ' 

a  4n 

.0041 

•14 

.4  ! 

.41 

.0042 

j  ;•> 

a  4/ 

a  4? 

.0040 

4o 

a  4  7 

.43 

.  0044 

41 

.44 

.44 

,0043 

•Id 

,4'' 

.45 

.0043 

44 

a  -16 

.  0040 

77 

.47 

.47 

.0045 

5  1 

a  4* 

.  4d 

.0045 

J 

.49 

.49 

.0040 

< 

.  50 

.0044 

v> 

alii 

.10 

.0045 

<\ 

•  2i» 

.20 

.0024 

) 

a  an 

.2.9 

.006  4 

1 

a  7  a 

.  39 

.  49 

,  0096 
.0123 

,  5n 

.0137 

.0224 
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1/  nlN  9-9,.  l.H,-  -rbl//  Lnl  fcl.M  ;  I1A-H  HlATtP  U66  C.M1  » C  H  ? » 0  i»l  /  L  u  / 1  n  b  mIn 

o  [)'rl.u  PIS  1-  tU  UO  I*  U'2“.  l?6',1  Ak6  .  \  9b3 1  36 -13  1  ,2  0  0  0  0  0  r.  ♦  0  2 


I  J  1  L  4  V  a  L 


n  I  ►.  (- 

( i  A  X  6 

KMS  kAlt  NOISfc 

MX 

HZ 

apt.  stc/stc 

l'  ,  VI  i' 

1  .  0 

.14245 

1  .00 

1.99 

,  04w4 

1  .99 

2 ,  yy 

,0635 

2.99 

3.yn 

,0826 

v'.Vf 

4.y« 

.  1267 

b.  98 

,1276 

t) .  y  H 

o.y; 

.  1  5b2 

O  ,  .4  7 

7  ,97 

,1739 

/.w 

o ,  96 

,1963 

<>.9* 

y  ,9b 

.2104 

y ,  y  m 

1  M.yfi 

,2167 

1  /)  ,  y  o 

n.yb 

,2204 

1  \  .  vs 

1 2 .95 

,2269 

\  y..j  i 

!  3  .  y  0 

.2347 

l  ■•>.  9  s 

14.94 

.2478 

l  4  ,  y  4 

1  b  ,  9  4 

,2632 

1  b .  9  4 

lb, 93 

.2371 

i  ,  U  b 

17.93 

.2613 

1  /  .93 

1  b,y3 

.2493 

1  M  ,  V  3 

19.92 

,2317 

.  .-U- 

o ,  yfl 

,1707 

4 ,  y  4 

9.9b 

.3924 

y .  y  6 

14,94 

.blob 

1  1  ,  ■>  4 

1  9  .  y? 

,  b56  4 

20,40 

,0  734 

AD-AQ92  515 
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ARMAMENT  DIV  (AFSC)  EGLIN  AFB  FL  F/G  22/2 

SCALE  FACTOR  AND  NOISE  PERFORMANCE  TESTS  OF  THE  0ENDIX  CORPORA!— ETC (U) 
AUG  80  R  KIM»  J  HOFFMAN 
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